
 

Attachment 2:  
1993 exploration report on the existing Winslow 

Levee by WTI (Western Technologies, Inc.) in the 
1993 breach repair zone, including logs of 6 

borings and a location map for those borings. 
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Westem
Technologies
Inc.
The~People

Since1955

2400 East Huntington Drive
Flagstaff, Arizona 86004
(602) 774-8708 • fax 774-6469

September 2, 1993

Navajo County - Public Works Department
P.O. Box 668
South Highway 77
Holbrook, Arizona 86025

Attn: Mr. Kent A. Delph, E.I.T.
Staff Engineer

Re: Subsurface Exploration and Testing
Winslow Levee
Navajo County ~ Arizona
WT No. 2523JW228

We have completed the requested services for the referenced project. These services were
performed in accordance with our proposal WT No. 2523P285, dated May 28, 1993.

A total of 6 borings were drilled at pre-selected locations along a 600 foot portion of the Winslow
Levee. All of the borings were advanced to a depth of about 30 feet, with the exception of Boring
4, where auger refusal occurred at a depth of 25 feet. Sandy lean clay fill was encountered in all
of the borings at depths ranging from 13 to 28 feet below existing site grades. The fill contained
varying amounts of gravel, and appeared to be moderately compacted. Underlying the fill, native
site soils consisted primarily of medium dense silty and clayey sands. Native lean clay, of soft to
firm consistency, was encountered in two of the borings. Groundwater was encountered in three
of the borings at a depth of approximately 29 feet.

Representative bulk samples were collected, at the depths which you requested, for labor.atory
analysis. The laboratory testing program included gradation, Atterberg limits and remolded
permeability. The coefficient of permeability ranged from 2X10-4 to 7X10-7 centimeters per
second for the samples tested. The vicinity map, site plan, boring log notes, boring logs, and
laboratory test results are attached for your use.



Navajo County - Public Works Department
WT No. 2523JW228

This report completes our subsurface exploration and testing services for this project. If you have
any questions regarding this information or if we may be of additional service, please contact us.

Copies: Addressee (3)
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Navajo County - Public Works Department
WT No. 2523JW228

BORING LOG NOTES

The number shown in "LOG OF BORING NO." refers to the approximate location of the same
number indicated on the "Site Plan" as positioned in the field by the client.

"Sample Type" refers to the form of sample recovery, in which G = Grab Sample.

"Unified Classification" refers to the soil type as defined by "Method of Soil Classification". The
soils were classified visually in the field and, where appropriate, classifications were modified by
visual examination of samples in the laboratory and/or by appropriate tests.

These notes and boring logs are intended for use in conjunction with the purposes of our services
defined in the text. Boring log data should not be construed as part of the construction plans nor
as defining construction conditions.

Boring logs depict our interpretations of subsurface conditions at the locations and on the date
noted. Variations in subsurface conditions and soil characteristics may occur between borings.
Groundwater levels may fluctuate due to seasonal variations and other factors.

In general, terms and symbols on the boring logs conform with "Standard Definitions of Terms and
Symbols Relating to Soil and Rock Mechanics" (ASTM 0653).
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METHOD OF SOIL Cl.ASSIFICAnON
CASTM D 2487)

COARSE-GRAINED SOILS FtNE-GRAINED SOILS

MORE THAN 5O"lll FINES"

GROUP
DESCRIPTION MAJOR GROUP

DESCRIPTION MAJOR ISYMBOLS DIVISIONS SYMBOLS DIVISIONS

GW WELL-GRADED GRAVElS OR GRAVEL· INORGANIC SILTS, VERY ANE SANDS.
SAND MIXTURES. LESS THAN S'J(o ANES ML ROCK FlOUR. SILTY OR CLAYEY ANE

GRAVELS SANDS SILTS
GP POORLY-GRADED GRAVELS OR GRAVEL· More than half INORGANIC CLAYS OF LOW TO MEDIUM AND

SAND MIXTURES. LESS THAN S'J(o ANES of coarse traction CL PLASTIOTY. GRAVELLY CLAYS, SANDY CLAYS
is larger than CLAYS. SILTY CLAYS. 1,EANCLAYS Uquidlimit

SILTY GRAVELS. CRAVEl·SAND-SllT less than 50CM MIXTURES. MORE THAN 12'J(o FINES No.4
ORGANIC SilTS OR ORGANIC SllTY-cLAYSsieve size Ol OF LOW PLASTIOTY

GC CLAYEY GRAVELS. CRAVEL·SAND-CLAY
INORGANIC SILTS. MICACEOUS OR DIA·MIXTURES. MORE THAN 12'J(o ANES

MH TOMACEOUS ANE SANDS OR SilTS.
SW WELL-GRADED SANDS OR GRAVELLY ElASTIC SilTS SILTS

SANDS. LESS THAN S'J(o ANES AND
SANDS CH INORGANIC CLAYS OF HIGH PlASTICITY. CLAYS

SP POORLY-GRADED SANDS OR GRAVELLY More than half FAT CLAYS Uquidlimit
SANDS. LESS THAN S'J(o ANES of coarse fraction more than 50

is smaller than OH ORGANIC CLAYS OF MEDIUM TO HIGH
SM SILTY SANDS. SAND-SILT MIXTURES. No.4 PLASTIOTY

MORE THAN 12% ANES sieve size

MIXTURES. PEAT, MUCK. AND OTHER HIGHLY tilGHLY
ClAYEY SANDS. SAND-CLAY PT ORGANICSC MORE THAN 12% ANES ORGANIC SOILS SOILS

NOTE:
Coarse-grained soils receive dual symbols if
they contain 5 to 12% fines (e.g. SW-SM,
GP-GC, etc.)

NOTE:
Fine-grained soils receive dual symbols if their
limits plot in the hatched zone on the Plasticity
Chart (CL-ML)

SOIL SIZES PLASTICTY OtART
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UQUIDUMIT

10 20 30

V
ANE.cRAINED SOILS V~~mfN~°s'b~ CH

~

/
i/

CL ¥.\.;
.h

CL-ML, /
V MH&OH

-- " ".--
ML I~"

MLfOl

60

so

10
7
4

o
o

NOTE:
Only sizes smaller than three inches are used
to classify soils.

COMPONENT SIZE RANGE

BOULDERS ABOVE 12 In.

COBBLES 31n. to 12 In.

GRAVEL No.4to31n.

Coarse % In. tolln.

Ane No.4to % In.

SAND No. 2lXI to No 4

Coarse No. 10 to No.4

Medium No. 40 to No. 10

Ane No. 2lXI to No. 40

-FINES (Slit or Clay) BELOW No. 200
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DATE DRILLED: 08-10-1993
LOCATION: See Site Plan

BORING NUMBER: 1
ELEVATION: Not Determined

SOIL DESCRIPTION

WESTERN TECHNOLOGIES INC.
I Plate: A3Job No: 2523JW228
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Boring Log

trace gravel

orange brown

SANDY LEAN CLAY; some gravel, gray, moderate
compaction, moist, medium plasticity
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Rig Type: CME 45
Auger Type/Size: HSA/7"

~ R - RING SAMPLE (2.40 in. 1.0.)
~ C - DYNAMIC CONEHEAD DRIVING WEIGHT: 140
~ B - BAG G· GRAB N - SPLIT SPOON SAMPLER
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BORING NUMBER: 2
ELEVATION: Not Determined

SOIL DESCRIPTION

::~:::~:::::~:::!·!i:::::::::!~:::~~~::~::::~~·!~::!·:::·:'!::·:::·:··:::::._ii:i·llliili~lilii::ll:iii:lii·i:

Boring Log

medium brown

trace gravel
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medium brown, moist

dark gray brown

-

-
-

-
-

-

-

-

-

U
:t en :EIi: u 0.
W (f) «
0 ::J a:

~

RLL
-
-
-
-

5-

-
-
-
-

10-

-
-
-
-

15-

-
- /: ..

SM ~~:.,~ SILTV SAND; some clay, light brown, medium dense, dry
- ~~~

~~~;~/ ... /.
~jt%
A:~%

~j.~%
/~iJ.%
/~.~<~
%~'/
A~~/,.::..;%
~?i%
/;':"%
/:,:~~

~?f:/
/4":~
~i}~
/./(..//
/:ii.l//
A::'';%
~?i~
~~~~ ~ groundwater encountered

- %.~(,/
/~i.\~

30-··..·..····~L~.~, .."'_..__....._----------------------..........-f
Stopped At 30 Feet

20-

25-

w

~ ~
W 0.
...J ~
0. «
~ (f)

«
(f)

G

DATE DRILLED: 08-10-1993
LOCATION: See Site Plan

~ R - RING SAMPLE (2.40 in. I.D.)
~ C - DYNAMIC CONEHEAD DRIVING WEIGHT: 140
~ B • BAG G - GRAB N - SPLIT SPOON SAMPLER
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Job No: 2S23JW228

NOTES:

Rig Type: CME 45
Auger Type/Size: HSA/7"

WESTERN TECHNOLOGIES INC.
I Plate: A4
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BORING NUMBER: 3
ELEVATION: Not Determined

SOIL DESCRIPTION

dark red brown, some gravel

5

increased gravel, orange brown
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CLAYEY SAND, with gravel, dark brown, moderate
compaction, moist

••••••••••••• )1 .

CL m LEAN CLAY; with sand, some gravel, medium brown, firm,
~ moisture at plastic limit, medium plasticity

~
~~ decreased sand, red brownI ":' groundwater encountered, increase in sand and plasticity

Stopped At 30 Feet

~ R - RING SAMPLE (2.40 in. I.D.l
~ C • DYNAMIC CONEHEAD DRIVING WEIGHT: 140
~ B - BAG G - GRAB N - SPLIT SPOON SAMPLER Boring Log

WESTERN TECHNOLOGIES INC.NOTES:

Rig Type: CME 45
Auger Type/Size: HSA/7"
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DATE DRILLED: 08-10-1993
LOCATION: See Site Plan

BORING NUMBER: 4
ELEVATION: Not Determined

SOIL DESCRIPTION

Auger Refusal At 25 Feet On A Boulder
No Groundwater Encountered

dark red brown

increased moisture

increased gravel

t 0- :t en :E
~ Ii: 0 Q.

W en ""0 a ::;) a:
....I ~m

RLL
-
-
-
-

5-

-
-
-
-

10-

-
-
-
-

15-

-
-
-
-

20-

-
-
-
-

25- ...........

-
-
-
-

30-

-

zt--'="~--~"""T"--r---"T'""-or---"""T"-"""T"----------------------------fo
~o
iI:

~
::t
iii
<
!!!
lilt---+---+-I--+------t--+---.....,.,InM<+-------------------------~
... SANDY LEAN CLAY; trace gravel, gray, moderate
ai compaction, moist, medium plasticity
i
~o
W
::t
i=

i=
~
zo
~o
o....
(II

~
....
<...
Cl

~
J:o

~
::t
o
~
(II

~
~oo....
ffi
~
<
ffiu.
u.a
~
::t
(II
z
o
i=azoo
ciz
~
Cl

9
u.o...
::t
i=...
J:...
<
o
~
z
o
~o
9
CIl

~
<
~zo
13

~
It-s-p~-~ --J~~-NA-GN-~-~-~....L~-~-EE....r.~2-~...J~-A-i~-~O-I~-D-~....LES-T-'-S-- -S....LH-EL-B-y....r.TU-B-E-------.:l:l!w:!!~l!l!=ii!:!_i!!i!!!!i!!!!!!!ill _

~ C • DYNAMIC CONEHEAD DRIVING WEIGHT: 140 Bonn°g Log
~ B • BAG G· GRAB N - SPLIT SPOON SAMPLER

NOT~gType: CME45 WESTERN TECHNOLOGIES INC.
Auger Type/Size: HSA/711

Job No: 2S23JW228 I Plate: A6
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BORING NUMBER: 5
E~VATION:NotDerer.mdned

SOIL DESCRIPTION

orange brown

dark red brown

decreased sand

with sand

CL ~ SANDY LEAN CLAY; trace gravel( dark red brown, soft,
~ .__~_oisture at plastic limit, medium imit

Stopped At 30 Feet
No Groundwater Encountered

Boring Log

WESTERN TECHNOLOGIES INC.NOTES:

Rig Type: CME 45
Auger Type/Size: HSAI7 I1
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BORING NUMBER: 6
ELEVATION: Not Determined

SOIL DESCRIPTION

orange brown

loose

some clay, increased moisture

Boring Log

WESTERN TECHNOLOGIES INC.NOTES:
Rig Type: CME 45
Auger Type/Size: HSAl7"
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PHYSICAL PROPERTIES

Particle Size Distribution. % Atterberg Moisture-Density Relationship Permeability
Passing by Weight limits

Boring I Depth I Soli

I 3" I #4 I #10 I#40 I#200 LL I PI
Dry Optimum

Specific
Dry

I Corrected I Remarks
No. (ft) Class. Gravity K R-Value

Density Moisture Method Density (em/sec)(pet) (%) (pet)

1 9-11 FILL 98 98 97 94 64.6 29 14 119.6 11.5 A 113.6 1X10-li I I 2,5,9

2 9-11 FILL 99 98 97 93 65.9 26 14 116.0 12.9 A 110.2 2X10-e I I 2,5,9

3 14-17 FILL 90 83 71 54 35.2 30 17 123.8 9.8 A 117.6 2X10-4 I I 2,5,9

4 19-22 FILL 93 90 83 71 58 29 15 126.6 10.5 A 120.3 4X10-e 2,5,9

5

I
9-11

I
FILL

193191 1 88 1 76 1
55

.
1

1
34 20 119.6 11.5 A 113.6 3X1O-e 2,5,9

6 9-11 FILL 91 89 83 54 19.9 36 23 118.3 11.9 A 112.9 7X10-7 2,5,9

WESTERN TECHNOLOGIES INC.

Physical Properties

~
REMARKS

ClasslflcationlParticai Size
1. Visual
2. Laboratory Tested
3. Minus #200 Onlv
Moisture-Density Relationship
4. Tested ASTM D689/AASHTO T99
5. Tested AZ 232
Specific Gravity
6. Minus #4
7. Plus #4

Permeability
8. Constant Head
9. Falling Head
R-Value
10. Expansion Pressure __ psf
11. Exudation Pressure __ psi

Note: NP = nonplastic

Job No: 2523JW228 Plate No: 81
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Attachment 3:  
1994 SBHAgra geotechnical consultation report 
with logs of two boring done in the 1993 breach 

repair zone, Winslow Levee. 
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SUB Job No. E9·1-60n9
CoumlUnlcation No. 2

GEOTECHNICAL INVESTIGATION REPORT
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Earth & EnvironmentalGroup

Should you have any questions concerning this report, we would be pleased
to discuss them with you.

~AGRA

3232 West Virginia Avenue
Phoenix, Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

SHB Job No. E94-6009
Communication No. 2

ansen,

April 12, 1994

Re: Winslow Levee Repair
Navajo County, Arizona

Gentlemen:

Cella Barr Associates
4911 East Broadway
Tucson, Arizona 85711

Attention: John S. Wise, P.E.
Project Manager

Reviewed by
---ri\~~n~m-:lPntm~~

Our Geotechnical Investigation Report for the referenced project is
herewith submitted. The report includes the results of test drilling,
field testing, and laboratory analysis. The report also presents
recommended criteria for site grading, permanent levee repair, and 10ng
term levee protection.

Copies: Addressee (6)
ld/J94-1/4-12-94

Respectfully submitted,
SHB ,Inc.

..... l .....

J~~ SHB AGRA~ INC.
1~~ Engineering & EnvironmentalServices
~t~
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2. PROJECT DESCRIPTION

~AGRA
Earth & EnvIronmenmlGroup

Details of the project were provided to us by Chuck Williams, P.E.,
Public Works Director of Navajo County, Arizona. Details were provided
during a preproposal meeting, in design documents for the levee, and in
conversations during the investigation.

This report 1s sub~jtted pursuant to a geotechnical fnvestfgatfon by

this firm. of the site of the emergency repaired section of the Winslow
levee along the Little Colorado River near Winslow, Arizona. The
object of this investigation was to evaluate the physical properties of
the soils underlying the site to evaluate alternatives for permanent
repair, to provide recommendations for permanent repair, and to provide
recommendations for long-term levee slope protection.

Page 1

An approximately 3500 foot long section of the levee was overtopped
during a major flood event in February, 1993. An approximately 500
foot long section of the levee was breached. The remainder of the
overtopped section underwent significant erosion of the landside slope.
Emergency repairs were performed immediately thereafter. The repairs
began with attempting to stop the flow through the breach with clay
soils, as directed be U.S. Army Corps of Engineers (CDE) emergency
personne1 at the site. Th is procedure proved ineffect ive, so end
dumping coarser, heavier material into the breach was commenced.
Initially the material used was asphalt millings from nearby highway
construction. Later, rockfill imported from about 35 miles away was
used to complete the major portion of the emergency repair. The repair
section was capped with a more clayey pit-run material core and a cover
of a clayey sand random fill.

1. INTRODUCTION

- - Winslow levee Repair
:~ Navajo County, Ari zona
- - SHB Job No. E94-6009

Communication No. 2
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3.2 Subsurface Exploration

*References are listed at the end of this report.

@AGRA
Earth & EnvironmentalGroup

A 2-inch diameter well was installed in the deeper boring to a depth of
about 27 feet below the levee crest. The screened interval was placed
with in the asphalt mi 11 ings and a constant head, i so1ated interva1

Page 2

Two exploratory borings were drilled to depths of about 50 and 40 feet
through the levee. The deeper boring was drilled through the breach
repair area and the other through the undamaged levee. The borings
were drilled utilizing a truck-mounted CME-75 drill rig advancing 8
inch 0.0. hollow stem auger. Standard penetration testing (ASTM D1586)

and open-end drive sampling were performed at selected intervals in the
bori ngs . Duri ng dri 11 i ng and samp1ing, the so i1 s encountered were
continuously examined, visually classified and logged.

~/e rev1ewed the documents regard fng the construct i on of the 1eVEle,
provided by Navajo County, ''ihich included reports by Dames & Moore

(D&M, 1980)* and Western Technologies (WTI, 1982, 1987). Further, we
reviewed the information regarding the emergency breach repair
contained in the request for proposal and documents received during the
preproposal meeting provided by Navajo County personnel. Past projects
performed by SHB AGRA, Inc. (SHB), in the general area of the site were
also reviewed for additional background information. Finally, the
Corps of Engineers manual regarding levee design was reviewed
(COE,1978).

3.1 Literature Search &Review

3. INVESTIGATION

- - Winslow Levee Repair:I?{I: Navajo County, Ari zona
- - SHB Job No. E94-6009

Communication No. 2
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4.1 Site Conditions

!C
4. SITE CONDITIONS &GEOTECHNICAL PROFILE

OAGRA
Earth & EnvlronmentslGroup

permeability test was performed in the well. The well was completed as
a permanent piezometer at the request of Navajo County.

Page 3

The site is part of the levee system along the west side of the Little
Colorado River constructed about 4 years ago. The configuration of the
original levee, as indicated by the construction documents, consists of
a random fill embankment penetrated by a 12-foot d ep cutoff trench.
The levee is about 10 to 12 feet in height above t e existing ground
surface on the landside and about 9 to 10 feet on t e riverside. The
side slopes are about 2:1 (horizontal to vertical).

Results of the field investigation are presented in Appendix A, which
includes a brief description of drilling and sampling equipment and
procedures, a site plan showing the boring and test pit locations, logs
of the test borings and pits, results of the permeability test, and
results of the in-place density tests.

The breach section is about 400 feet in length with the deepest scour
area about 200 feet long. The total levee repair rea is about 3500
feet long, predominantly extending from the breach 0 the north.

Fourteen backhoe test pits were excavated to depths of 10 to 12 feet.
The test pits were located along the slope erosion section and on both
the landside and riverside of the levee. In-place density tests were
performed in the test pits in the slope erosion section at selected
locations to evaluate the compaction of the erosion repair. The soils
encountered were logged similarly to the borings.

- - Winslow Levee Repair
:~:Navajo County, Arizona
- - SHB Job No. E94-6009

Communication No. 2
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4.2 Geotechnical Profile

As the borings indicate, the soils underlying the site can be
characterized by the following descriptions:

OAGRA
EBrth & EnvironmentalGroup

o Original Levee - THe levee embankment consists f random fill,
composed of clayey sand at the location of Bo ing 2. A clay
filled cutoff trench penetrates the levee shell from a depth of

Page 4

o Breach Repair Area - The soils are stratified thr ugh the repair
section into relatively definable layers. From the top of the
levee to a depth of about 3 feet is a clayey and resembling
crushed Navajo sandstone. Below 3 feet to a out 7 feet is
clayey sand appearing as a mixture of the surfa e material and
the underlying material. From 7 feet to 17 feet is sandy clay.
This clay is considered to be the emergency rep ir rockfill in
that it was probably shale which broke down du ing placement.
Below 17 feet to about 29 1/2 feet is relatively clean sand and
gravel mixtures, apparently composed of asphal millings from
local highway construction. A thin zone of cl y occurs below
the millings to about 33 feet where native, r latively clean
sands were encountered. The native sands e tended to the
remaining depth of Boring 1. The upper clayey s nds are of low
to medium plasticity and the underlying sand clays are of
medium to high plasticity. The millings and n tive sands are
nonplastic. The embankment materials range from medium firm to
hard and dense, and the native soils range from oose to dense.

It is understood from conversations with Navajo C unty personnel
that the millings placement stopped just north f the midpoint
of the breach. The rockfill was placed in the r mainder of the
breach from the bottom of the scour depth to an elevation even
with the rockfill over the millings.

With the exception of the incised streambeds, the floodplain of the
ri ver is overgrown wi th a moderate to heavy g owth of ri pari an
vegetation. The landside of the levee predominan ly is cultivated
farmland or pasture. The ground surface is relativel flat with little
noticeable slope or relief. In general, the surfa e gradient in the
immediate area is downward to the north.
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4.3 Soil Moisture &Groundwater Conditions

5. ANALYSIS PROCEDURES

@AGRA
Earth&EnvironmentalGroup

about 4 1/2 feet to 13 1/2 feet. Native, relatively clean sand
was encountered below the cutoff, which e tended to the
remaining depth of Boring 2. The embankment rna erials are firm
to hard and the native sands are medium dense 0 very loose.

Page 5

Groundwater was encountered at depths of 25 and 27 feet in Borings 1
and 2, respectively. This correlates to depths of bout 10 to 12 feet
below native ground surface. Soil moisture content were estimated to
be low to moderate in the embankment and moderate to high in the native
soils above the water table.

Seepage analysis was performed using SEEP W (Geo lope Programming,
Ltd., 1992), considering various repair alternative. The alternatives
included "no action", an impervious facing on the iverside slope, a
riverside toe cutoff trench, and grouting of the existing
rockfilljasphalt millings repair zone. Figures 2 hrough 5, showing
graphical results, are presented in Appendix C.

Based on the results of our investigation, a generalized cross-section
of the breach repair area was developed. To be conservative, the
section was based in large part on the profile indicated by Boring 1.
Some 1icense was taken regarding the physical c aracteristics and
dimensions of the various elements of the brea h repair and the
underlying native soils, since some of the precis details were not
determined. The cross-section is presented as Figu e 1 in Appendix C,
along with a table of the geotechnical parameters ssigned.
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6.1 Analysis of Results

6. DISCUSSION &RECOMME DATIONS

<t AGRA
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o Prewet and vibra ory treatment
o Vibroflotation
o Chemical groutin

It is our opinion th t only the repair materials n ed be treated and
not the exi sting 1e ee materi al s. Figure 9 in A pendix C shows a
generalited cross-se tion of the erosion section.

Stability analysis w s performed on the breach repai section using PC
STABL SM (Archil leos, 1988) considering the practical worst case. This
included flood stage at the top of the levee and st ady state seepage
through the embankment. Figures 6 through 8, presen ed in Appendix C,
show graphical resul s of the stability analysis.

The results of the seepage analysis indicate tha the generalized
existing breach repair section will not develo upward seepage
velocities and, therefore, landside piping generally will not develop.

The in-place density tests performed on the n repair section
i ndi cate that effective compaction duri ng the erne gency repair was
minimal. The repair soils are presently consid red to be in a
collapsible conditio; if wetted by overtopping du ing another flood
event, the soils ill undergo excessive settl ment, even with
protective rip-rap. The result would effectively e failure. Thus,
these soils should b densified, probably by recons ruction, unless a
more economical meth d is available to densify it in place. Methods
which can be consider d include, but are not limited 0, the following:

- - Winslow Levee Repair
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6.2 Repair Alternatives
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Repair alternatives were evaluated relative to estimates of costs
performed by Cella-Barr Associates for the preliminary report for this
project, ease of construction, and long-term effects. Sketches of the
alternative sections are presented as Figures 2 through 5 in Appendix
C and are discussed as follows:

However, due to the exi stence of a sand boi 1 north of the breach,
local ized conditions are 1ikely to exist that were not identified
during our investigation. Therefore, it is our opinion that a method
for lengthening the seepage paths to reduce seepage velocities should
be implemented.

Page 7

1. No Action - This alternative considers leaving the section as
is and only constructing the 1andside and riverside slope
protection. The seepage analysis indicates that the seepage
velocities from a flood event, with flood stage at the top of
the levee and steady-state seepage, will not have sufficient
upward velocities to invoke general piping in the foundation
soils. However, the presence of a sand boil very close to
the breach area indicates isolated conditions which enhance
the potential for high exit velocities and subsequent piping.
Thus, a conservative approach is considered appropriate in
this case. As a result, even though this alternative is
obviously the least costly in terms of construction costs, the
long-term ramifications make it unreliable.

The results of the stability analysis indicate the emergency breach
repair is relatively stable. Although no buttressing for added
stability is considered necessary, modification of the slopes for
armoring should be performed. The modification should consist of
smoothing the slopes to continuous grades equivalent to the original
levee.

IS ;, Winslow Levee Repairfl8J, Navajo County, Arizona
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5. Landside Seepage Berm - This method is considered simple and,
based on COE experience, effective in modifying exit gradients

Another alternative was considered but was found to be less
appealing than the above. It is discussed briefly as follows:

~AGRA
Earth & Environments/Group

2. Impervious Riverside Slope Facing - This method consists of
constructing a facing over the slope which would extend below
the approximate depth of scour produced by the flood. The
fad ng coul d also serve as eros ion protection. Results of the
seepage analysis indicate the effectiveness of this facing is
not sufficient by itself to justify its cost. It is
considered only somewhat more effective than no action. Even
so, a facing. constructed of soil-cement would provide a
beneficial redundancy, if constructed for its use as erosion
protection.

Page 8

3. Riverside Cutoff Trench - This method requires excavating a
trench at least 3 feet wide to a minimum depth of 20 feet.
The trench shoul d be backfi 11 ed wi th impervi ous materi a1.
Since groundwater is at a depth of about 12 feet below the
natural ground surface at the breach area, the trench may
require construction by the slurry method. This method is
considered effective to alter the seepage paths sufficiently
to lower seepage velocities during flood stage. If access to
the floodplain is available, a trench of 20 feet in depth is
considered simple to construct. (Alan Ringen, personal
communication), and does not require any reconfiguration of
the riverside slope to accomplish. The costs associated with
construction of the cutoff trench are estimated to be low
relative to the other alternatives.

4. Rockfill Grouting - This method is performed by driVing small
diameter pipes into the rockfill area and pumping a low
viscosity grout, under pressure, into the voids. A grouting
program can be designed or a qualified grouting contractor can
be contracted and allowed to develop his own program. This
method is believed to be only somewhat less effective than the
slurry trench, since neither method allows visual inspection
of the product. This method can be tested for effectiveness
by performing in-place permeability tests within the grout
zone after its completion. Construction is considered
relatively simple but cost is quite high, ranging into
hundreds of thousands of doll ars (Levon Chil coat, personal
communication).
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6.3 Slope Protection
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Based on the above discussions, it is our opinion that the cutoff
trench is the most cost-effective method for permanent repair of the
1evee.

If rip-rap is used, a layer of geotextile fabric should underlie the
rip-rap and lie directly on the protected slope. The rip-rap
material should be hard, durable rock with a maximum wear of 30 when
tested in accordance with ASTM C131, the Los Angeles abrasion test.

Page 9

to reduce seepage velocities. It consists of constructing an
earthfill berm extending from the landside toe of the levee a
nominal distance landward. The projected size of the berm
necessary makes this unattractive since sufficient land for
its construction may not be available and the cost is shown to
be quite high.

It is understood that slope protection of both the riverside and
landside slopes of the levee is to be constructed. Armoring the
slopes with rip-rap is presently the preferred method for erosi6n
protection. It is our opinion that soil-cement should be evaluated
as an alternative. It is understood that a relatively clean, coarse
sand is locally available which may make a suitable mix. Since the
cost of soil-cement is estimated to be about $15.00 per cubic yard,
in place (Tedd Jones, personal communication), it is considered more
cost-effective than rip-rap. Further, considering the above
discussion regarding seepage control redundancy, soil-cement should
be investigated for use on this project.
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6.4.2 Structural 'Fill
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All fill required to raise various portions of the site to
finished grade should be free of vegetation, debris and
deleterious materials. Fill should contain no cobbles greater
than 3 inches in greatest dimension.

If the erosion repair section is to be reconstructed, all material
placed as part of the emergency repair should be removed to its
contact with the original levee embankment. The base of the
repair zone at the base of the levee should be prepared similar to
the scoured fill areas.

Page 10

All vegetation should be cleared from within the fill area and for
a distance of at least 10 feet outside its perimeter. The site
should be grubbed to remove all soils containing thick and matted
roots, roots larger than 1 inch in diameter or other vegetation.
All spoils from clearing and grubbing should be removed from the
construction site.

The surface of the fill areas should be scarified to a depth of 12
inches and wetted to raise the moisture content of the scarified
soils to optimum moisture content or above. The surface should
then be compacted to at least 95 percent of maximum density as
determined by ASTM D698.

6.4.1 Surface Preparation

6.4 Site Grading
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All structural fill should be compacted by mechanical means only
to at least 95 percent of maximum dry density as determined by
ASTM D698. The moisture content during compaction should be
maintained within the limits of 2 percent below to 3 percent above
optimum moisture content. Fills should be placed in horizontal
compacted lifts no thicker than 8 inches, unless the contractor
can demonstrate that the proper degree of compaction can be
achieved with thicker lifts. Fill adjacent to and part of
existing embankments should be keyed into the existing embankment
in each lift by benching into the existing embankment a distance
equal to the lift thickness. The soils within each bench should
be mixed together and compacted as indicated above.
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TEST DRILLING EOUIPMENT &PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8"
0.0., 3 1/4" 1.0. hollow stem auger or 4 1/2" solid stem continuous flight
auger. Carbide insert teeth are normally used on bits so they can
penetrate soft rock or very strongly cemented soils. A CME-55 or CME-75
truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering
about 7,000 to 8,400 foot-pounds torque to the drill spindle. The spindle
is advanced with twin hydraulic rams capable of exerting 16,000 to 20,000
pounds downward force.

Generally, refusal to penetration of the auger is adopted as top of the SGC
or river-run material, which normally requires other techniques for
penetration. Grab samples or auger cuttings may be taken as necessary.
Standard penetration tests or 2.42" diameter ring samples are taken in
conjunction with the auger borings as needed, with the sampling interval
and type being indicated on the boring logs.

Hammer Drill Drilling with the Hammer drill is accomplished with a Drill
Systems AP1000 drill rig advancing a double-walled drive casing with a
link-belt 180 diesel pile driving hammer, having a rated energy of 8,100
foot-pounds per blow. Where noted l:>n the bori ng log, the hammer is
equipped with a supercharger which can boost the energy to approximately
12,000 foot-pounds per blow. The supercharger is used only in portions of
the boring where blow counts are relatively high. Cuttings are removed
with compressed air by a reverse circulation process, and are collected in
a cyclone, from which grab samples are obtained. The drive casing is either
9" 0.0. by 6" LD. or 6 5/811 0.0. by 411 LD. and employs an expendable bit
of slightly larger diameter than the 0.0. of the casing. Hammer blows
required to advance the drive casing are recorded in l' increments, as
noted on the boring logs. Standard penetration. tests or 2.42" diameter
ring samples taken are noted on the boring logs.

Odex System The Odex (overburden drill i ng wi th the eccentri c method)
system, also referred to as the DTH (down-the-ho1e hammer) system, consists
of· a pneumatic-rotary percussion down-the-ho1e hammer operating at the
bottom being drilled through a 5" diameter steel casing. The eccentric
button percussion bit overreams the boreholes and allows advancement of the
casing. The same compressed air or air-detergent (foam) mixture that
operates the hammer also serves to expel the cuttings from the borehole,
where they can be collected as grab samples. Retraction of the eccentric
drill bit allows removal of the hammer from the center of the casing to
facilitate standard penetration testing (ASTM 01586) where noted on the
boring logs.

A-I
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TEST DRILLING EQUIPMENT l PROCEDURES (CONT.)

Schramm Rotadri11 The Schramm T64H truck-mountad drill rig is a top drive
rotary rig capable of up to 85,500 inches/pounds of torque with a pu11down
capacity of 35,000 1bs. Drilling is performed with either 4", or larger,
diameter Tricone roller bits or 411 to 611 diameter down-the-ho1e hammer.
Cutting removal is facilitated by compressed air or air/water mixtures and
collected in a cyclone. Where noted on the boring logs, grab samples of
the cuttings were collected. When casing is required to stabilize the
borehole, an Aardvark drill through casing hammer is utilized, permitting
simultaneous drill ing and driving of the casing. Casing penetration is
recorded on the boring logs in feet per minute. Standard penetration,
2.42" diameter ring samples, Shelby tubes, pitcher tube or Denison samples
taken are noted on the boring logs.

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM 01586 test procedure. In
many cases, 211 0.0., 1 3/8" 1.0. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 311 0.0. samplers 1ined with 2.42 11 1.0. brass rings. The
driving energy is generally recorded as the number of blows of a 140-pound,
3D-inch free fall drop hammer required to advance the samplers in 6-inch
increments. However, in stratified soils, driving resistance is sometimes
recorded in 2- or 3-inch increments so that soil changes and the presence
of scattered gravel or cemented 1ayers can be readily detected and the
realistic penetration values obtained for consideration in design. These
values are expressed in blows per 6 inches on the boring logs. IIUndis
turbed" sampling of softer soils is sometimes performed with thin walled
Shelby tubes (ASTM 01587), pitcher samplers, Denison samplers or continuous
CME samplers. Where samples of rock are required, they are obtained by NQ
diamond core drilling (ASTM 02113). Tube samples are labeled and placed in
watertight containers to maintain fi e1d mo isture contents for testing.
When necessary for testing, larger bulk samples are taken from auger
cuttings. Also, representative samples are obtained from the cuttings from
the hammer and Schramm drill rig.

Boring Records Drilling operations are directed by our field engineer or
geologist who examines soil recovery and prepares the boring logs. Soils
are Visually classified in accordance with the Unified Soil Classification
System (ASTM 02487), with appropriate group symbols being shown on the
boring logs.
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I UNI FIE 0 SOil ClAS SI Fie ATI 0 N SYSTEM
Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detai'l~d description of the system, see "The
Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandu'm No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.

MAJOR DIVISIONS

Well qraded Rravels, gravel-sand mixtures,
or sand-gravel-cobble mixtures.

TYPICAL NAMES

Well graded sands. gravelly sands.

Clayey gravels, gravel-sand-clay mixtures.

Silty gravels, gravel-sand-silt mixtures.

Silty sands. sand-silt mixtures.

Clayey sands, sand-clay mixtures.

Poorly graded gravels, gravel-sand mix
tures, or sand-gravel-cobble mixtures.

Poorly graded sands. gravelly sands.

SC

SM

SP

SW

0 1- 0o
o 0 0

o 0 ..

iGRAPHIC GROUP
SYMBOL SYMBOL

II> •••

••••
••••

io 0 00
00 It 0

P 0 0 0 c

Limits plot above
"A" line 81 hatched zone

on plasticity chart

Limits plot below
"A" line 81 hatched zone

on plasticity chart

Limits plot below
"A" line 81 hatched zone

on plasticity chart

limits plot above
"A" line 81 hatched zone

on plasticity chart

CLEAN SANDS

(Less than 5'% passes No. 200 seivel

CLEAN GRAVELS

(Less than 5% passes No. 200 sievel

GRAVELS WITH
FINES

(More than 12%
passes No. 200 sieve)

SANDS WITH
FINES

(More than 12 % passes
No. 200 sievel

-III
>
III

II) 'iii:0
a~

S~
Z III

< ::
II: III

" IIIW C.

~~«Ill
o c
U III

oS
III
III
III
.J

I
I
I

I
I

I
I
1--

Inorganic clays of high plasticity, fat
clays. sandy clays of high plasticity.

Inorganic silts. micaceous or diatoma
ceous silty soils. elastic silts.MH

SILTS OF HIGH PLASTICITY

(Liquid limit More Than 501

~C1~~ SILTS OF LOW PLASTICITY I I I I Inorganic silts, clayey silts with slight

~ l;~1aI: t- I_L_iq_u_id_L_im_i_t_L_es_s_Th_a_n_5_0_1 ""If-l-l,I,4-1~I~-M-L-+-Pl-a-st-i-ci-ty-.-----------__i
.J ~ ..cu
iii VI' !l!1=

!:~::!~
~ ~~
.J

~ lll£ CLAYS OF LOW PLASTICITY ~//@lnorganiCClaYsoflowtomediumPlas-
II) ~:~g / /'/~ CL ticity, gravelly clays, sandy clays. silty
> 5!iN>o ILiquid Limit Less Than 501 '// clays. lean clays.
5 ~='e~ I--------------------J,?,H',I.+-----I----------------~
U ~~o$ CLAYS OF HIGH PLASTICITY W'~r i~ (Liquid Limit More Than 501 0'h CH'

II

I
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained $oils with limits

plotting in the hatched zone on the plasticity chart to have double symbol.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
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lIaUID LIMIT

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines lsi It or clayl

I PARTICLE SIZE RANGE

Above 3 in.
3 in. to No.4 sieve
3 in. to % in.
% in. to No.4 sieve
No. 4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve'
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

2. Relative Consistency. Terms for description of clays which are
saturated or near saturation.

3. Relative Firmness. Terms for description of partially saturated and/or
cemented soils which commonly occur in the Southwest including clays,
cemented granular materials, silts and silty and clayey granular soils.

@AGRA
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Relative Firmness

Very soft·
Soft
Moderately firm
Firm
Very firm
Hard

Remarks

Easily penetrated several inches
with fist.
Eas i1y penetrated several inches
with thumb.
Can be penetrated several inches
wi th thumb wi th moderate effort.
Readily indented with thumb, but
penetrated only with great
effort.
Readily indented with thumbnail.
Indented only with difficulty by
thumbnail.

Relative Density

Very loose
Loose
Medium dense
Dense
Very dense

_N_

0-4
5-8
9-15
16-30
31-50
50+

Very stiff
Hard

Medium stiff

Stiff

Relative Consistency

Very soft

Soft

_N_

0-4
5-10
11-30
31-50
50+

16-30
30+

N

0-2

3-4

5-8

9-15

The terminology used on the boring logs to describe the relative density,
consistency. or firmness of soils relative to the standard penetration
resistance is presented below. The standard penetration resistance (N) in
blows per foot is obtained by the ASTM 01586 procedure using 2" 0.0., 1
3/8" 1.0. samplers.

1. Relative Density. Terms for description of relative density of
cohesion1ess, uncemented sands and sand-gravel mixtures.
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II. DISCONTINUITIES

Measurements presented represent dip angles from horizontal.

EXPLANATION OF CORE LOG PRESENTATION
&TERMINOLOGY FOR THE DESCRIPTION OF ROCK

I. ROCK OUALITY DESIGNATION (ROD). Percentage of rock core per core run
which is relatively sound and unfractured and which is longer than 0.33
feet in length. Rock which is soft or weathered, closely jointed, or
rock from which the core recovery is low, will have poor to fair RQD.

Very wide
Wide
Moderately close
Close
Very close

Descriptive Tem

A-5
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Asperities on the
fracture surfaces are
visible and can be
distinctly felt.

Asperities are clearly
visible and fracture
surface feels abrasive.

Properties

Appears smooth and is
essentially smooth to
the touch. May be
sl ickens.ided.

Medium rough

Slightly rough

Greater than 10 ft.
3 ft. - 10 ft.
1 ft. - 3 ft.
0.2 ft. - 1 ft.
Less than 0.2 ft.

Description

Random - preferred orientation cannot be deter
mined.

Descriptive Term

Smooth

Spacing of Joints

MRgh

Symbol

Rdm

SRgh

1
2
3
4
5

1. Roughness

Symbol

Smth

C. Condition of Joints

B. Orientation of Joints

A. Spacing of Joints
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2. Presence or Absence of Fracture Filling Material

EXPLANATION OF CORE LOG PRESENTATION
&TERMINOLOGY FOR THE DESCRIPTION OF ROCK

A-6
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Decomposed, generally soil-like, can be crumb
led by hand pressure.

Highly weathered, generally rock-like, can be
broken easily, but crumbles with difficulty by
hand.

Properties

Definition

Definition

Less than 0.01 ft.
0.01 ft. to 0.04 ft.
0.04 ft. to 0.20 ft.
0.20 ft. to 2.00 ft.
More than 2.00 ft.

No fracture filling
material.

Coloration of rock
only. No recognizabl e
filling material.

Fracture fi 11 ed wi th
recognizable filling
material.

Properties

Near vertical steps and
ri dges occur on the
fracture surface.

Large angular
asperities can be seen.
Some ridge and high
side angle steps
evident.

Rough

Very rough

Fill ed

Stained

Clean

Descriptive Term

Descriptive Term

Thinly laminated
Laminated
Thinly bedded
Medium bedded
Thickly bedded

Descriptive Term

Descriptive Term

VRgh

Symbol

Rgh

Stn

Symbol

Cln

Symbol

Fld

HiW

Dec

Symbol

II I. BEDDING

TL
L
ThB
MB
TkB

IV. DEGREE OF WEATHERING

I
I
I
I
I
I
I,
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I
I·
I
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I
I
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I
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Moderately hard

Moderately soft

Descriptive Term

I
I
I
I
I
I
I
I'
l
I'
I
I
I
I
I
I
I
I
I

v.

MdW

SlW

UnW Ex
Jts

UnW Inc
Jts

HARDNESS

Very hard

Hard

Soft

EXPLANATION OF CORE LOG PRESENTATION
&TERMINOLOGY FOR THE DESCRIPTION OF ROCK

Moderately weathered, fabric stained rusty
brown, can be indented by steel nail, breaks
only with difficulty.

Sl ight1 y weathered, open discontinuities are
weathered, coated, but only slight weathering
of rock mass, generally not indented by steel
nail.

Unweathered except ,joints, weathering 1imited to
the surface of discontinuities; fabric is fresh
throughout but most joints show rusty stain
and/or soil filling material.

Unweathered including joints, rock mass and
discontinuities are unweathered; only· oc
casional joints show rusty stain, practically
no soil filling.

Properties

Cannot be scratched with knife or sharp pick.
Breaking of hand specimens requires several
hard blows of geologist's pick.

Can be scratched with knife or pick only with
difficulty. Hard blow of hammer required to
detach hand specimen.

Can be scratched with knife or pick. Gouges or
grooves to %. inch deep can be excavated by
hard blow of point of a geologist's pick. Hand
specimens can be detached by moderate blow.

Can be grooved or gouged 1/16 inch deep by firm
pressure on knife or pick point. Can be
excavated in small chips to pieces about 1 inch
maximum size by hard blows of the point of a
geologist's pick.

Can be gouged or grooved readily with knife or
pick point. Can be excavated in chips to

A-7
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VI. MISCELLANEOUS ABBREVIATIONS

Symbol Description Symbol Description

Bkn Broken Incl Inclusions
Brc Brecciated Qtz Quartz
Calc Calcite Slicks Sli ckens ides
Cern Cemented SZ Shear Zone
Frct Fractured
Gog Gouge

I
I
I
I
I
I
I
I'
I
I'
I
I
I
I
I
I
I
I
I

Very soft

elj/Ml-92/02-14-92

EXPLANATION OF CORE LOG PRES.ENTATION
&TERMINOLOGY FOR THE DESCRIPTION OF ROCK

pieces several inches in size by moderate blows
of a pick point. Small thin pieces can be
broken by finger pressure.

Can be carved with knife. Can be excavated
readily with point of pick. Pieces 1 inch or
more in thi ckness can be broken wi th fi nger
pressure. Can be scratched readi1y by
fingernail.

A-8
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1

VISUAL CLASSIFICATION

FILL
SILTY cLAY, trace of fine grained
gravel sand, medium plasticity,
brown

FILL
(cinders)
GRAYELLY SAND, predominantly
coarse grained, angular to
subangular, nonplastic, dark gray
note: asphalt millings

FILL
(cinders)
SANDY GRAVEL, trace of clay,
predominantly coarse grained,
angular to subangular, nonplastic,
dark gray
note: asphalt millings

Stopped Auger at 50'
Stopped Sampler at 46'

FILL
SANDY CLAY, some fine grained
gravel, medium plasticity, brown

note: considerable fine grained
gravel below 14'

SAND, considerable silt,
predominantly fine grained,
subrounded to subangular,
nonplastic, brown

FILL
CLAYEY SAND, some fine grained
gravel, predominantly fine grained,
angular to subangular, medium
plasticity, gray

REMARKS

moist
to wet

wet

moderately
firm

loose
to dense

dense

moist

slightly
moist to
moist

CL

CL

slightly
moist to
moist

GP hard to
moderately

\ firm

moist
SP

dense·

sp
SM

::Jl RIG TYPE __~C~M~E~-5~5:!.---::-,---,.------_--
:: • ':i:E I BORING TYPE 8" Hollow Stem Auger
lIIL+- 01 I:»COIl+- L ........- 'tJ I+- SURFACE ELEV. _
Q11l. t..2CCQlQI-~ DA.......
C 0 1"T7 01 Q1::Z - III CO~~:::lun:.:===:::;::==============::;• - Ill+- ~ '+-- tfI-

~~~ 0501 Zco!!":i;
0- U X:UO.C :;)(J)U U

~ +-

~ u~
GI GI

0.. Il. 3e e O.
III I'll -(J) (J) 10

~ S 14-14-
:<:::.. 1':t

~. S 12- JQ-:: ..::::.. '1

0::::":::: S 20-19-
:<:::0. 14

~. s 1~-f6-
:<:::.. 1(;

"0. s 10--10-
:..::::.. 12

I'll
U

f
I'll I:»
LO
t!)..J

E94-6009 DATE 3-22-94

Pagel of I

------------LOG OF TEST BORING NO.

-~---l --...:!i"

o~---l ~ ~~~Y...L::.!7,-~~-::.l.Q+-_ _+--+_~_l
I----.:;.~ i(;; ~ITT 'R SC

401----1

1----1 (/X ...Jl-!-=-l:-:--:-:-+-_-+-_--+--c=-::"....-! \
51----1~ ;S ~ 11;~'- SC \ firm

:/!."j-. \..------+-F......I.,.,.L-L---------.,......---4

'l'~ II-"'IU"-+--"5LZ;:5~--_+_-__l--~ CLAYEY SAND, some fine grained
I-----l~ firm gravel, predominantly fine grained,

10 1----1~ ~. S 12-R- angular to subangular, medium
I-----l % >..> 7 plasticity, brown

I-----l~ ~.!' 4-10-
~ .... Q

15 ~===~ %~f...bSo!..t--,I~10yf----f-----..1f----1

//

451---~

35 I-----l :.:..~::::.:.. :::...~ ...: "0. ~ 0- 1- 7
::..::::..':..' P-;:,+-+---+--+---+---I

~---l (:<}

~---l ~~.~.~:o:.::
50 t---":G~ROO~ND~W~AT~E~R---I---I---l...---l---.J------.....L..--------------...J

SAMPLE TYPE I A 9
DEPTH HOOR DATE g'J G -

t--':2==~5:-'.• O~+9~:==35:::-a-+-=3 '':::2~2':::"9-4~ C • Ca l i fomi a tube Seq:>le 1s A' I SHB A RA, INC.SZ A . Drill cuttings -,# B I--..:::-.------..:...::.~~~----
= S 2" 0 D 1 38" I D tube l ENGINEERING & ENVIRONMENTAL SERVICES
~ • ••• . • ~ e. PHOENIX. TUCSON. ALBUQUERQUE
= U • 3" O.D. 2.42" I.D. tube saq>le. t RENO/SPARKS' El PASO·' MEXICO

SALT LAKE CITY· LAKEIolOOO/DENVER

C
11I001

5+= g
='1'Il1'll
CL+-

or: -+- III
+- +-+-Gl
0. 01 CCtII
GlCQlOllllll
c-~ uo. 0::

PROJECT Winslow Levee

JOB NO.

I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I



2
Pagel of 1

------------LOG OF TEST BORING NO.
JOB NO E94-6009 DATE 3-23-94

PROJECT Winslow Levee

C II " RIG TYPE CME-SS
11I011 a. +- +- '+-+-

BORING TYPE 8" Hollow Stem Auger:J- 0 - " C - . o.c I
o+- C /II I- :J IIIL+- II D) - SURFACE ELEV.:J/II/II 0 0 CII'+- L+-+-- 'tJ '+-
CL+- - II QI U CIa. :JCCQI QI ";5 DATlJ4.c -+-11I .c - - c 0 +-QI Ql3 -+- +- +-Ql- a. a. a. :3 .- 11I+-0 '+-- III

a. QI CCIII IUD) e e 0_ "1II.c -CL" co~-:; REMARKS VISUAL CLASSIFICATIONIICQI OQlQl LO /II /II - L.c :J OOQlL
c-u. ua..c: (l)...I CJ) CJ) lD c-u E:Ua..C ;:)CJ)uo

0

~ ~
~ '1?-11- slightly FILL

~
-. -'. 14 SC moist CLAYEY SAND, some fine grained

:s S 11-15- gravel, predominantly fine grained,
18 firm to angular to subangular, medium

5

~
UL very firm plasticity, grayish brown

II 61

~
FILL

CL slightly SILTY CLAY, some fine grained
moist gravel sand, medium plasticity,

10 ~ '8:: S 9-11- brown
Ii hard%"

to firm

.. SAND, predominantly fine grained,
15

......... :::::::: S 8-7-7
::... ;.... ......:.. subrounded to subangular,

:~':'»:~ slightly nonplastic, light brown

moist

'~?}~:
note: occasional lenses of high

20 0::-0:- S 7-9-9 medium plasticity clay

I::!
:::::::~: dense to

very loose

moist
25 v:: S 5-6-8 . sp- below 25'..........

SM". ".
~ r~\~:~: wet

below 27'
:.' ,,::,-

30 :":.:''':' ~, S 1-1-4
" .....•.:. ".>:--, "

'., ..; "
0', •

:'::':.:'
':::':<

35
::';";:0:,::

~, S 6-Q-
::::::~/: ..... ] ]'"

','

::';";<'::
:..:.:.....

40
::,;0::« 0:::::::: S ]0-25-
:..:.:..... :.....:> IQ

Stopped Auger at 39'6"
Stopped Sampler at 4]'

45

50
GRooNDWATER

SAMPLE TYPE I A-lO
DEPTH HooR DATE C • california tube Sample 1[X11 -SHB AGRA, INC.

SZ 26.9 10:29a 3·23·94 A • Drill cuttings ' -I..? B Ii S • 2" 0.0. 1.38" I.D. tube sBq)le. ENGINEERING &ENVIRONMENTAL SERVICES

= U • 3" 0.0. 2.42" 1.0. tube sBq)le. t PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CI TY • LAKEWOOO/DENVER

I
I
I
I'
I
I
I
I
I-
I
I
I
I
I
I
I,
I
I
I



A-ll
SHB AGRA, INC.

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON • ALBUQUERQUE

RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY • LAICEWOOO/DENVER

Page 1 of 1

LOG OF TEST PIT NO. TP-l

SAMPLE TYPE
B . Undistured Block semple.
D • Disturbed Bulk Semple.
U . 3" 0.0. 2.42" 1.0. Tube Semple

Winslow Levee

E94-6009 DATE 3-1-94

PROJECT
_...:..:...:::::.:.::=...:;.~:..:.=.=-------------

JOB NO.
01 GROONDIoIATER BACKHOE TYPE CASE 580K
0. ........ West Toe at Breach- :71 o.c I DEPTH HOOR DATE LOCATION

tIS .- f~ - i0 "0 ... none ELEVATION.- 01 01 ::::lCCGI 01 -;;5 DATUM.r:. .r:. - - +-01 CIl3 -
+- +- 0. 0. 0. iili

'+--11I-
0. CI fg e ! -tIS+-
G1CGI tIS 53i;~ REMARKS VISUAL CLASSIFICATIONo-u.. (.!)~ C/)

0

W
..:~., In 1~ moist to CLAYEY SAND, considerable gravel & cobbles,.,' -'.>.( very moist occasional boulders, predominantly fine grained,

~
0" " •.
>~.,. angular, some lime cement, medium plasticity, reddish..' ".

.:::< firm brown

~ ::::~::

~
.:::~:::.
::::~:::
,.,..",-

~
........

SC

5
;~::::~;.

~ ::~:~~::.
"':tIl:,•• 1

~ :~~::~~~:

~ ~::;~~:~I
.•.:~.,.

~
.,' " ....:~.,.

:~~::~~~:
10

~/Y.~

Stopped Backhoe at 10'

15

20

25
'----
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I
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I
I
I



A-12
SHB AGRA, INC.

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON· ALBUQlJERClUE

RENO/SPARKS' EL: PASO' MEXICO
SALT LAKE CITY· LAKE\lOOOIDENVER

page 1 of 1

LOG OF TEST PIT NO. TP-2

SAMPLE TYPE
B . Undisturecl BLock: S~Le.
o • Disturbed BuLk S~le.
U • 3" 0.0. 2.42" 1.0. Tube S~le

Winslow Levee

E94-6009 DATE 3-1-94

PROJECT

JOB NO.
QI GROOND\lATER BACKHOE TYPE CASE S80K
D- C+-+- 50' W. of Toe at Breach- ::J\ OJ: I DEPTH HOOR DATE LOCATION

III ~ ~+-+-~ - ~U "0 ~ none ELEVATION- QI QI :::JCCQI GI -C t DATUM.r; .r; - - +-GlCIaI- "'0
+- +- D- D.

~
Ul+-U ~~-

D. QI lilt» e -cc.;;J1 --lit+-
GlCQI t-o III

~ 1.2.o..!l't- CO-Ill REMARKS VISUAL CLASSIFICATIONC-LL (J)-! en U

0

:::::
..:.... If) slightly SAND, silt, fine grained. slightly lime cemented,..' '" some>..... moist nonplasdc, light brown::::..>
':::..> loose

1::1

::::..> Sp-
::::..> SM
::::11I(>
.,' ":,
'....-
.::;~>

5 ::':'::':':: ::::..>
:":.:'::. ::::..>

.: . .,' ";t

~
..:....

,D CLAYEY SAND, some gravel & cobbles, medium.,' ".

~
:>.< slightly grained angular sand, some lime cement-, medium·
::::..::: moist plasticity• reddish brown

;:::::~;,

~ sc firm
.,' ".

::::::~;:

~ 0" ".,
10 >.....

~ :::::::::

~
:: .::
:: ;;:::Y: :

::::..>..' ":,

Stopped Backhoe at 12'

15

-

20

25
'---

I
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I
I
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A-13
SHB AGRA, INC.

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON· ALBUQUERQUE

RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEIolOOD/DENVER

LOG OF TEST PIT NO. TP-3

BACKHOE TYPE -7C~AS~E::-:S~8~O~K==__-___=::_____=----
LOCATION __AIO¥:Oll...'_W.ll...t..--!o<!..!f_T~oell:_l!la~t...!B!f.!rUie:!!aJo:.ch!!_ _
ELEVATION _
DATlJI _

SAND, some silt, fine grained, occasional clay lump,
slightly lime cemented, nonplastic, light brown

Stopped Backhoe at 11'

very loose

slightly
moist

SAMPLE TYPE
B • Undistured·BLocK SampLe.
o • Disturbed BuLk SampLe.
U • 3" 0.0. 2.42" 1.0. Tube sample

Winslow LeYee

:.......

o .:.:..::...:.:....:.: '::..:' In"
:~":-...>

:.' ...... :~~.....:~.:::'I---+--~----i
::";.?>:: ~'.' .,'. ::::..>
i}E~I---+--~----i

::,:).I--+---+-----i
.:~:..~>~+---+-=---I
..:...:.:.I---+-_~s.u;p-=._~

... '>I--+---t-"",SM.!..!."--1

15

20

25r----'--J1o--1-----1o---~------l..--------------------.J

PROJECT

10o
.r:: .r:.
+- +- Q.

g-c:l ~g
c LL. t.!)..J

~JO~B~N~O:.:::.:::;::=E;:94~--;::.60=O=9=;:::2:D~A~TE 3-1-94
~ '++ GROONDWATER
J\ o.c I DEPTH HOOR DATE
I- OJ ti - 'SZ= f-=-=:"':"::'--+-=~f--"::":':":":""-1

'-+-+--111 ... none
OJ ~ Jfi~~ Uis J I..-__-'-_---l'--__....J

Q. Q. ltl+-O -~e e I-C~r .--11I+-/- -,- -,

~ ~ I..R.°~ CO-~ REMARKS VISUAL CLASSIFICATION

I
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I
I
I
I
I
I
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SHB AGRA, INC.A- 14

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON. ALBUQUERQUE

RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY • LAKEWOOO/~ENVER

LOG OF TEST PIT NO. TP-4

BACKHOE TYPE _C~AS:7=:=E:.;.;S~8~O'_:'K=_-_:_=:_____::__---
LOCATION __lo!JS~OI'..'_Wll..t.•..lIo~r_TL:o~e!l:;...Ba~t..!:B~rue<.l!!al.!:c:c!!h~ _
ELEVATION _
DATUM _

CLAY, high plasticity, dark brown

note: possible small only lense

Stopped Backhoe at 11 '6"

SAND, some silt, fine grained, some clay lumps,
slightly lime cemented, nonplastic, light brown

very loose

slightly
moist

SAMPLE TYPE
B . Undistured Block sample.
o • Disturbed Bulk Sample.'
U . 3" 0.0. 2.42" J.D. Tube Sample

rT

I----!----l-----l\ dry
hard\--..;.;.;...;..-----+:----:-::---:-:---'::"":":-::::---------------l

.. "

:.': .>:".

o ~~.:.::./ :~::.. :~:.I.J.InL.+-__l--_-1

/ •.:.:••:••.:~..: •....•:.::..l---+---l-----l

::'>:':':: -""l

)\/ :::;~>I--+---+----l
':' >5 :;'.'::: .. :00( .. 1--+---;.-----1

:. ::::oo(::.I--+---+-~o;z;PML.:·-:....-j
'.' ..> .'. ...:oo(....I--+---+-.!oU!.!.-f

.::;).I--+---+----l
::..>I--+---+----l
. ..;.I--+---+----l

. '. . ..·:oo(::..L_-1-_-+__--l....... " .."..

•••~~I--+---+----l
10 ?~:{~

......

15

20

25r------JL..--.l.-J---.l.--.l--------.l...--------------------l

PROJECT Winslow Levee

~JO~B~N~O;::.===T==E::=94;:-::=6=OO=9:::;::2:D~A~TE 3-1-94
~ &f-+- GRCXJNOWATER

~ II Clfi .!.. '\1 t-'0::.::E::...PT",-,H'-t-=HOO~R-+---::;;OA;.:.:T~E---I
. t..+-+-- ~....,¥, Done

CII II .gp:Gl Q,l -c t
Q. ii ~~~:~ '-----'----...----'
IS e ~c~~ -1lH- t-----::----:----,-----------------------..
~ ~ ~§cgu~ REMARKS VISUAL CLASSIFICATION

-

If
It

I

I~

If

I
~"
Ii
~

I
I
11"

I
I
I
I
I
I
I
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SHB AGRA, INC~A-22

Page 1 of 1

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON • ALBlJQUERQlJE

RENO/SPARKS' EL PASO' MEXICO
SALT l,AKE CITY· LAKEWOOD/DENVER

LOG OF TEST PIT NO. TP-12

SAMPLE TYPE
B • Undistured Block sample.
D • Disturbed Bulk Sample.
U . 3" O.D. 2.42" I.D. Tube Sample

Winslow Levee

E94-6009 DATE 3-2-94

PROJECT

JOB NO.
QI GROONO\lATER BACKHO£ TYPE CASE 580K
0. 'H- 1000' N. of Breach /W. slope- :Jl o..c I DEPTH HOOR DATE LOCATION

III I- f~ - ~ elEVATIONU "0 .... none.- QI QI :U::CClI ClI -C t DATUM
~ ~ - - +-QlIIa

~~+- +- 0. 0.
~

lIH-U

~C= 1II0l e o5~l'.-Ill+-
(,,0 III III CO-III REMARKS VISUAL CLASSIFICATIONo-u... l!).J en en D.XU:I ::::xJX.)U

0::,:.::.:::: moist SAND, fine grained sand, considerable gravel sized
". : cemented lumps, low plasticity, reddish brown

r/\: moderately
firm

r:;: !'P-
SM/
~L

','

S :.' ,.::.'

:~. ;'>~ .:~:.......
'- '

')'( D 12:.
-.' ){.:.. :-....
::';'<.':'
:.... :-:.:.
:~';'?:-:~
::';"::<'::

10
:....:.....

Stopped Backhoe at 10'

15

20

25
-----J
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A-23
SHB AGRA, INC.

Page 1 of 1

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON· ALBlJQ\JERQUE

RENO/SPARKS' EL PASO' MEXICO
SALT LAKE CITY' LAKEWOOO/DENVER

lOG OF TEST PIT NO. TP-13

SAMPLE TYPE
B • Undistured BLOCK Saq:>le.
D . Disturbed Bulk sample.
u . 3" 0.0. 2.42" I.D. Tube Sample

Winslow Levee

E94-6009 DATE 3-2-94

PROJECT

JOB NO
cu GROUNDWATER BACKHOE TYPE CASE 580K
Q. '+-+- 2000' N. of Breach/W. sloDe- ::J'l cuOfi

I DEPTH MOOR DATE LOCATION
III I- - ~U I:.++-- '"0 "f- none ELEVATION.- cu cu IiC ccu cu -C ! DATUMJ:.

~
J:. - CUCla .- 1/10

+0- n. Q. Q. 1/I+oU ~l/I-
Q. lilt» e ! -Cc..::,l1 -10+-

~c:~ 1:.0 III 1.2.0.Jl.b~~~ REMARKS VISUAL CLASSIFICATIONt!)...J (I)

0.:;:.:.-: moist SAND, some silt, predominantly fine grained sand,

r:::::::~:
considerable gravel sized cemented lumps, low

moderately plasticity, reddish brown
::';"::<':' firm

?:::\:
.:;:'.-: SP-
::....?: ... ISM/
:...... :.' ... SC

5 :~.\:-:.::
::' :::.~ .:: .,;",..,

D:.....:..... .,' " .
:.. ',::.',

...;"'....

::.........
..... :...
'.

Stopped Backhoe at 8'

10

15

20

25
'--
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SHB AGRA, INC.A-24

Page 1 of 1

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON· ALBUQUERQUE

RENO/SPARKS.' EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOD/DENVER

LOG OF TEST PIT NO. TP-14

SAMPLE TYPE
B . Undistured Block Sample.
o • Disturbed Bulk Sample.
U • 3" 0.0. 2.42" 1.0. Tube Sample

Winslow Levee

E94-6009 DATE 3-2-94

PROJECT
_...:...:...:.:=.:.=..:..:..-=.::...:...=.=------------

JOB NO
CU GROUNDIJATER BACKHOE TYPE CASE S80K
0.. I+-+- 3000' N. of Breach/W. slope- :11 o..c I DEPTH HOUR DATE LOCATION

Al ... f+-+-~ - ~ ELEVATIONu "tJ ... none
CU CU ~FCCU III -C ~ DATlJI.r: .r: - CUClCl - 1Il0

+- +- 0.. 0-
~

1/1+- U &f--~-

~c:~
All:» e -cc.;;Jl .-ftI+-
'-0 III III I.9P......IlI'- CD-Ill REMARKS VISUAL CLASSIFICATIONc (!)-! (I) (I) U

0,:::,:-: SP- moist SAND, some silt, medium grained sand, considerable-,. ':."
SM," .',. gravel sized cemented lumps, nonplaslic, greenish gray, ,

.::: \ moderately

.::: " firm

.:::
";:

" SILTY SAND, considerable clay, occasional gravel,
" moist predominantly fine grained, moderately lime;,

";.( D ~." '" cemented, low plasticity, medium brown
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;
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"
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DATE TEST LOCATION DEPTH DRY %MOIS %COMPAC MAX.
No. DENS. DENS

3-2-94 1 500'N of Breech &2'

from Top of Roadway 6" 69.1 12.0 61 112.8

2 500'N of Breech &10'

from Top of Roadway 611 79.2 12.0 70 112.8

3 1000'N of Breech &3'

from Top of Roadway I 611 77 .2 20.24 67 115.3

4 1000'N of Breech &6' I
from Top of Roadway 6" 73.3 15.0 64 115.3

5 2000'N of Breech &3'

from Top of Roadway 6" 98.3 18.59 85 116.1

6 2000'N of Breech &8'

from Top of Roadway 6" 85.2 11.63 73 116.1

7 3000'N of Breech &3'

from Top of Roadway 6" 79.5 9.26 68 116.1

8 3000'N of Breech &9'

from Top of Roadway 611 79.1 11.24 68 116.1
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OPTIMUM MOISTURE CONTENT
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METHOD115.3 rCF
14.0%

, 2.0% '4.0% ,6.0%

PERCENT MOISTURE
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SHB AGRA INC.
ENGINEERING & ENVIRONMENTAL SERYICES

MOISTURE - DENSITY RELATIONSHIP

PROJECT: WINSLOW LEVEE
LOCATION: TP-12 @ 6' - 1000' N. OF BREECH

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT
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Esrth & EnvironmentslGroup
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~AGRA

17.0%

A

3/18/94
E94-6009
1
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16.0%
15.0%

DATE
.lOB NO.
W.O.NO.
LAB NO.

13.0%

:METHOD

11.0%

116.1 PCF
13.6%

10.0% 12.0% 14.0%

PERCENT MOISTURE

ASTMD698

9.0%

MOISTURE - DENSITY RELATIONSHIP

SHB AGRA INC.
ENGINEERING & ENVIRONMENTAL SERVICES

PROJECT: WINSLOW LEVEE
LOCATION: TP·14 @ 35" • 3000' N. OF BREECH

MAXIMUM DRY DENSITY
OPTIMUM MOISTURE CONTENT
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SOIL PARAMETERS

CD ® @ @ @ ®
o(degrees) 35 32 32 40 32 28
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FIGURE 6

DEEP SEATED FAILURE SURFACE
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FIGURE 7

MEDIUM DEPTH FAILURE SURFACES
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FIGURE 8
SHALLOW FAILURE SURFACES
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Attachment 4:  
Plan and profile drawings for 2009 riprap 

placement on a section of Winslow Levee. 
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Attachment 5:  
1995 Cell Barr Associates geotechnical report 

documenting Winslow Levee repairs in the 1993 
breach zones, with soil, slurry, and other testing 

results. 
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I I • EXECUTIVE SUMMARY OF PROJECT

I. BRIEF PROJECT HISTORY

Navajo County pursued assistance from the Federal Emergency
Management Agency (FEMA) for a permanent repair of damaged areas.
Issues of concern were the lack of a seepage barrier in the
emergency repair section and scour damage on the levee's landside
slopes from overtopping flows. FEMA agreed to support design and
construction for the project. The construction activities were
completed by December 27, 1994.

ICAD00128.02R1

The Winslow Levee Repair Project was preceded by flooding of the
Little Colorado River in January, 1993. On January 8, 1993, the
levee was overtopped and breached for approximately 400 feet.
Emergency repair activities began.on January 9, 1993, and were
assisted by the Army Corps of Engineers. Miscellaneous fill was
used to close the levee breach in five days. The levee was closed
in time to prevent flooding from further high-flow events in
February, 1993.

The Winslow Levee Repair Project was funded by FEMA, the State of
Arizona and Navajo County. Cella Barr Associates (CBA) prepared
the project plans, specifications and contract documents, and
provided specific construction management services in conjunction
with Navajo County. The project plans were prepared to complement
existing conditions and physical parameters of the levee. Detailed
hydrologic and hydraulic studies of the Little Colorado River near
Winslow, Arizona were not conducted for this project, rather
existing information from the available Navajo County Flood
Insurance Study and other County studies was utilized to supply the
necessary hydrologic and hydraulic parameters. Surface Contracting
was awarded the riprap supply contract and Pierson Construction was
awarded the general construction contract. Phil R. Beebe, L.C.
acted as a subcontractor for Pierson Construction, and provided
slurry trench technology for the construction of the vertical
portion of the cutoff wall. Speedie and Associates performed the
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Speedie and Associates
2850 Show Low Lake Road No. 7
Show Low, Arizona 85901
(520) 537-8774

Cella Barr Associates
4911 East Broadway Boulevard
Tucson, Arizona 85711
(520) 750-7474

Navajo County Department of Public Works
P.O. Box 668
Holbrook, Arizona 86025
(520) 524-4100

riprap quality control testing and assisted with testing and
inspection on the cutoff wall. Navajo County performed
construction monumentation layout, and inspection and miscellaneous
compaction testing throughout the project. The address and phone
numbers for the above entities are, at the time of this report
preparation:

ICAD00128.02R2

The project was completed in December, 1994 and accepted by FEMA,
Navajo County and CBA. The project was completed ahead of schedule
and significantly under the FEMA budgeted amount. The completed
project was in substantial compliance with the approved plans,
excluding minor changes in the cutoff wall and ranch access road.
No significant flow events on the Little Colorado River occurred
during the project which would have threatened the area of
construction activity.

Pierson Construction
222 South 52nd Street
Tempe, Arizona 85281
(602) 966-4424

Phil R. Beebe, L.C.
P.O. Box 570
Spanish Fork, Utah 84660
(801) 798-3191
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Riprap

IV. CONSTRUCTION ACTIVITIES

III. PROJECT DESCRIPTION

ICAD00128.0ZR3

A temporary fence was established around the project (145 feet
offset on each side from levee centerline) which defined the limit
of construction activities assigned by FEMA as part of the
project's environmental clearance. The construction project was
completed in two months, with no major problems. Necessary
equipment and labor were provided by Pierson Construction to
construct the project as quickly as possible to reduce the
project's chance of exposure to flood events.

Surface Contracting supplied and hauled riprap to the site. The
riprap is basalt and comes from a butte on the Navajo Indian
Reservation near Bidahochi, Arizona. Refer to Appendix A for
riprap pit site location map. The supply pit was approximately
50 miles from the levee. The riprap gradation was tested
periodically by Speedie and Associates and found to meet
specifications. The gradation testing results can be found in
Appendix D.

The Winslow Levee Repair Project consisted of repairing a
3,000-foot length of the Winslow Levee. Several alternatives were
considered in the initial design of the project. Bank protection
alternatives considered included riprap, grou~ed riprap and soil
cement. Seepage barriers considered for the breach section
included a clay slurry, native clay and various alignments. The
chosen design included riprapping both sides of the 3,000-foot
project length (Levee Stations 202+00 to 232+00) and installing a
SOO-foot-long cutoff wall (Levee Stations 208+00 to 213+00) along
the breached section. The cutoff wall consisted of a 20-foot-deep
bentonite slurry trench (backfilled) and a dry bentonite mix up the
riverside levee slope. Refer to the project pictorial in
Appendix I for illustrations of construction activities on the
levee.
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Cutoff Wa77

Earthwork

Major earthwork for the project included trimming of the levee
slopes, excavation and compaction of the loose material along the
landside scour section, and the construction of two truck
turnarounds on the levee. In addition, minor earthwork was

The riprap was placed on both sides of the levee with a track-hoe.
The plan thicknesses were 2.5 feet on the riverside and 1.5 feet on
the landside. Due to the riprap gradation, the landside thickness
was actually closer to 2 feet. A 6-foot toe-down was used on the
riverside and a 2.S-foot toe-down was used on the landside.

0000128.0214

The cutoff wall was constructed in two sections. The 20-foot-deep
vertical portion was constructed using a slurry trench methodology
and took approximately five days to complete. The levee slope
portion of the cutoff wall was constructed using a dry bentonite
mix and was completed in six days. The pay quantity for the cutoff
wall exceeded the bid amount due mainly to large sandstone slabs
(dumped during the January, 1993 repair activities) which were
excavated from the trench and made the trench width greater than
the planned 4-foot width. The use of a geogrid (not shown on the
plans) was approved to bridge over the vertical trench. A detail
for this was developed and is shown in Appendix E. The
contractor's quality control spreadsheet for the slurry trench is
also in Appendix E.

The construction of the cutoff wall went smoothly and all testing
performed showed the cutoff wall within specifications. Ground
water was encountered approximately 15 feet below ground surface
(as indicated by an onsite piezometer). This was approximately
5 feet from the bottom of the trench and did not create any
problems. The cutoff wall was tied into the existing levee cutoff
wall outside of the breach section. The cutoff wall, as
constructed, will serve as a seepage barrier along that section of
the levee.
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v. TESTING AND INSPECTION

Testing and inspection were performed during construction by
various parties. Speedie and Associates provided quality control
for the slurry trench cutoff wall and rock riprap. Navajo County
inspectors tested soil compaction throughout the project. CBA and
Speedie and Associates had inspectors onsite part time. A fu11
time inspector was supplied by Navajo County. Interactions between
the inspectors and contractor went smoothly.

performed on both riverside and 1andside levee slopes to maintain a
2:1 slope and prepare them for the placement of filter fabric and
riprap. EXisting native materials from the levee and nearby area
were used for compacted fill. Fill was tested for compaction and
not accepted if less than 95 percent of the maximum density. Other
earthwork performed included the ranch access road and ex~avation

for the riprap toe-downs.

KAD00128.02R5

Field observation reports recorded by the CBA inspector are in
Appendix B. Compaction testing reports by Navajo County are in
Appendix C. Testing and observation reports by Speedie and
Associates on the cutoff wall and riprap gradations are in
Appendix D. All of the testing reports reflect that the project
was completed within substantial compliance with the
specifications. The as-bui1ts in Appendix J also indicate the
project was completed within close conformity to the project plans.
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VI. QUANTITIES AND PAY REQUESTS

Four pay requests were submitted by Surface Contracting for the
riprap supply portion of the project for a total cost of
$450,944.64. Riprap volumes were determined by a weight conversion
(1.6 tons per cubic yard) and verified by surveying the stockpiles.
The Surface Contracting work was finaled out below the contract
amount because the full road repair and riprap quantity estimates
were not used. The Surface Contracting pay requests are in
Appendix F.

Final quantities for the riprap supply (Surface Contracting) and
the general construction (Pierson Construction) were equal to or
below the bid amounts with two exceptions. The two items that
overran the bid amounts were the cutoff wall and filter fabric.
The cutoff wall quantity was exceeded mainly due to large sandstone
slabs encountered during excavation, which caused the trench width
to exceed the plan width in some locations. The filter fabric
quantity was exceeded due to a miscalculated bid quantity and sheet
overlap beyond the manufacturer's specifications.

Two pay requests were submitted for the project by Pierson
Construction. The first pay request (November, 1994) was approved
as submitted for $541,735.20. The second pay request
(December, 1994) was not approved as submitted due to a discrepancy
on riprap and filter fabric amounts. CBA-approved amounts were
based on plan quantities accounting for the extra riprap on the
landside and filter fabric sheet overlap beyond the manufacturer's
specifications. Two change orders were included and approved in
Pay Request No.2. The first change order was for a night security
guard and the second was for the geogrid needed in the construction
of the cutoff wall. Pay Request No.2 was approved for
$247,168.01. The Pierson Construction pay requests are in
Appendix G and the relevant change orders are in Appendix H. The
tables on the following pages illustrate approved pay amounts for
Surfacing Contracting and Pierson Construction.

KADOO128.02R6
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--------------_:__ .. -

APPROVED QUANTITIES:
SURFACE CONSTRUCTION

ITEM DESCRIPTION UNIT UNIT BID PMT. REQ. PMT. REQ. PMT. REQ. PMT. REQ. TOTAL TOTAL PAID
NO. PRICE TYPE QTY 11 APPRVD. 12 APPRVD. 13 APPRVD. 14 APPRVD. APPRVD.

QTY QTY QTY QTY QTY
1. MOBILIZATION 22,000 LS 1 1 0 0 0 1 $ 22,000.00

2. RIPRAP 22.40 CY 18,000 5575.78 6,498.26 5,233.31 0 17 ,307 .35 387,684.64
SUPPLY

3. TRAFFIC 5,000 LS 1 0.3 0.4 0.3 0 1 5,000.00
CONTROL

4. ROAD REPAIR 40,000 LS 1 0 0 0 0.694 0.694 27,760.00

5. TESTING 8,500 LS 1 0.3 0.4 0.3 0 1 8,500.00

TOTAL APPROVED PAYMENT: $ 450,944.64

7 KAD00128.02R
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APPROVED QUANTITIES:
PIERSON CONSTRUCTION

ITEM DESCRIPTION UNIT UNIT BID PMT. REQ. PMT. REQ. TOTAL TOTAL PAID
NO. PRICE TYPE QTY #1 APPRVD. #2 APPRVD. APPROVED

OTY OTY OTY
1. MOBILIZATION 85,000 LS 1 1 0 1 $ 85,000.00
2. CLEAR AND 15,400 LS 1 1 0 1 15,400.00

GRUB
3. ENG. FILL 1.50 CY 17,000 8,500 8,500 17,000 25,500.00
4. EXCAVATION 4.15 CY 27.000 22,000 0 22,000 91,300.00
5. CUTOFF WALL 68.00 CY 3,300 3,307 604 3,911 265.948.00
6. PLACE RIPRAP 12.00 CY 18,000 10,600 7,205 17 ,805 213,660.00
7. ASPHALT. 13.00 CY 1,200 600 600 1,200 15,600.00

MLGS.
8. FILTER FABRIC 1.45 SY 28,000 18,760 14,240 33,000 47,850.00
9. TRAFFIC CTL. 13.000 LS 1 0.05 0.05 0.10 1,300.00

10. ROAD REPAIR 12,000 LS 1 0 0 0 0
11. TEMP. FENCING 1.50 LF 6,500 6,500 0 6,500 9,750.00
12. EXIST FENCING 2.00 LF 3,200 0 3,200 3,200 6,400.00
13. CHANGE ORDER LS 0 0 1 1 2,979.09

1 (SECURITY)
14. CHANGE ORDER LS 0 0 1 1 8,216.12

2 (GEOGRID)
TOTAL APPROVED PAYMENT: $ 788,903.21

8 KAD00128.02R



VII. PROJECT ACCEPTANCE STATEMENT

The following page is a project acceptance statement. The purpose
of the statement is to illustrate that CBA and Navajo County accept
the project as engineer and owner, respectively.
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PROJECT ACCEPTANCE STATEMENT

I. ENGINEER'S STATEMENT

ICADOO128.02R

Date

~/Lf/9O:
Date

The work performed and the materials furnished for the
Winslow Levee Repair Project are acceptable to the Owner, to
the best of their knowledge, as based upon the
recommendations of Cella Barr Associates, the Project
Engineer. It is the opinion of the undersigned that the
project is acceptable to the Navajo County Flood Control
District and the Little Colorado River Flood Control
District.

William R. Bess, P.E.
Senior Project Engineer
Cella Barr Associates

The work performed and the materials furnished for the
Winslow Levee Repair Project are in reasonably close
conformity to the lines, grades, cross-sections, dimensions
and material requirements shown on the plans and indicated in
the specifications. The above statement is based on ten days
of site visits by the Engineer, the information gathered on
those occasions and from the information furnished by the
Contractor, Testing Subconsultant and Owner. It is the
opinion of the undersigned that the work substantially
complies with the draWings and specifications.

~ALdL.... ~
C udW{ll iams, P.E.
Navajo County Engineer
Floodplain Administration

II. OWNER'S STATEMENT

m1]'..~..'.~ I:,
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REPORTS



WORK IN PROGRESS:

COMMENTS/DEFICIENCIES:

• Vertical cutoff trench continues.
• Excavation and filter fabric being placed.

• Quality control on slurry trench is excellent.
• Measurement of riprap will be coordinated with Navajo County Survey, Pierson

Construction and Surface Contracting.
• Filter fabric roughly placed, told contractor to be more careful in placement.

REPORT NO.

1

KADOO120.02R (11

page 1 of 1 pages

PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT

CONTRACTOR: Pierson Construction
WEATHER: Clear TEMP. RANGE: 30 to 60

CELLA BARR
ASSOCIATES

PROJECT NAME

Winslow Levee Repair Project

CLIENT: Navajo County
DATE: 11-15-94 TIME: All Day
SUBCONTRACTORS: Phil R. Beebe, L.C.

WORK COMPLETED SINCE LAST VISIT:

• Clearing and grubbing complete.
• Fencing 80 percent complete.
• Filter fabric placed for 400 feet on north riverside.
• Hauling material for cutoff wall backfill.
• 100 feet of slurry trench excavated.

REPORT BY: Kent A. Delph, CBA 'M
CC: William R. Bess, CBA

4911 East 8roedway Boulevard. Tucson. Arizone 85711 (6021 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology

I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



WORK COMPLETED SINCE LAST VISIT:

WORK IN PROGRESS:

COMMENTS/DEFICIENCIES:

• Slurry Trench Excavation to Sta. 212 +00.

REPORT NO.

2
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PROJECT JOB NO.
106889-02-0280

FIELD OBSERVATION REPORT
CELLA BARR
ASSOCIATES

• Riprap, filter fabric, additional fencing and cutoff wall.
• Began backfill operation on trench, 20-foot depth being met and density and slump

acceptable.

PROJECT NAME

Winslow Levee Repair Project

CLIENT: Navajo County CONTRACTOR: Pierson Construction
DATE: 11-16-94 TIME: All Day WEATHER: CloudylWindy TEMP. RANGE: 35 to 55
SUBCONTRACTORS: Phil R. Beebe, L.C.

• The slurry trench was placed 4 feet to 6 feet horizontal too far towards the levee;
however, when accounting for the levee slope bentonite backfill (4 feet perp. to slope
is a 9-foot horizontal) this is not a problem.

• Allowed placement of dirt on filter fabric to help hold down (40 to 50 mph winds).
• Riprap placement acceptable.
• Anchor trench compaction tested and acceptable.

4911 East Broedwey Bauleverd. Tucson. Arizane 85711 1602) 750-7474
Engineering P1enninQ Surveying Landscape Architecture Hydrology

REPORT BY: Kent A. Delph, CB~

CC: William R. Bess, CBA
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WORK IN PROGRESS:

WORK COMPLETED SINCE LAST VISIT:

COMMENTS/DEFICIENCIES:

• Backfill on cutoff wall moving smoothly.

REPORT NO.

3
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT
CELLA BARR
ASSOCIATES

PROJECT NAME

Winslow Levee Repair Project

CLIENT: Navajo County CONTRACTOR: Pierson Construction
DATE: 11-17-94 TIME: All Day WEATHER: Clear TEMP. RANGE: 35 to 60
SUBCONTRACTORS: Phil R. Beebe, L.C.

• Excavation, filter fabric, riprap on riverside continuing.
• Vertical cutoff wall excavation, slurry and backfill.

• Hit large rocks in cutoff wall trench, largest trench width is • 6 feet.
• Contractor wants to bridge trench with Tenax Geogrid before placing dry bentonite

mix up slope. CBA and County approved the use of Geogrid.

4911 ElIIIt BroedwllY Boulevard, Tucson, Arizone 85711 (602) 750-7474
Eng!ne«ing Planning Surveying Landscape Architecture Hydrology

REPORT BY: Kent A. Delph, CB~~

CC: William R. Bess, CBA
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WORK IN PROGRESS:

WORK COMPLETED SINCE LAST VISIT:

COMMENTS/DEFICIENCIES:

• Backfill material hauling continues.
• Excavation of vertical trench complete.

REPORT NO.

4
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT
CELLA BARR
ASSOCIATES

PROJECT NAME

Winslow Levee Repair Project

CLIENT: Navajo County CONTRACTOR: Pierson Construction
DATE: 11-18-94 TIME: All Day WEATHER: ClearlWindy TEMP. RANGE: 35 to 45
SUBCONTRACTORS: Phil R. Beebe, L.C.

• Backfilling of vertical trench continuing.
• Slurry subcontractor (Phil R. Beebe, L.C.) left site at end of day.

• Gave Pierson Construction superintendent a detail for Geogrid placement that shows a
plug on edge of Geogrid to stop potential seepage.

• Approved use of a mix of import, native and bentonite on slope inside of the 4-foot
cutoff wall on the levee slope.

REPORT BY: Kent A. Delph, CB~

CC: William R. Bess, CBA

4811 East Broadway Boulevard. Tucson. Arizona 8571116021750-7474
Engineering P1l111lling Survayino landscape Architecture Hydrology
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• Placement of filter fabric continues.

WORK IN PROGRESS:

WORK COMPLETED SINCE LAST VISIT:

COMMENTS/DEFICIENCIES:

REPORT NO.

5

KAD00120.02R (61
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT

CONTRACTOR: Pierson Construction
WEATHER: 1" Snow/Cold TEMP. RANGE: 20 to 40

CELLA BARR
ASSOCIATES

• Backfilling of vertical cutoff wall complete.
• Started minor excavation on landslide slope.

CLIENT: Navajo County
DATE: 11-19-94 TIME: All Day
SUBCONTRACTORS:

PROJECT NAME

Winslow Levee Repair Project

• Filter fabric was torn at key-ins for approximately 100 feet, brought to the
Contractor's attention and his operators will be more aware.

• Shut down job at 2:30 p.m. due to incoming snowstorm which reduced visibility and
made truck ramps too slick for safe travel.

4911 EBat Broadway Boulevard. Tucson. Arizona 86711 (6021 760-7474
Engineering Planning Surveying landscape Architecture Hydrology

REPORT BY: Kent A. Delph, CB~"I

CC: William R. Bess, CBA
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WORK IN PROGRESS:

COMMENTS/DEFICIENCIES:

WORK COMPLETED SINCE LAST VISIT:

• CBA surveyed cross-sections and they matched plans.

REPORT NO.

6
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT

CONTRACTOR: Pierson Construction
WEATHER: Clear TEMP. RANGE: 30 to 50

CELLA BARR
ASSOCIATES

PROJECT NAME

Winslow Levee Repair Project

• Slope shape commencing on landside.
• Riprap complete on riverside from Sta. 214+00 north.
• Filter fabric complete on riverside excluding breach.

CLIENT: Navajo County
DATE: 11-20-94 TIME: All Day
SUBCONTRACTORS:

• Placement of filter fabric and riprap continues.
• Started engineered fill on north turnaround, compaction acceptable.
• Begin shaping landside slopes.

REPORT BY: Kent A. Delph, CBA '~

CC: William R. Bess, CBA ~

4911 East Broadway Boulevard. Tucson. Arizona 85711 (6021 750.7474
EngineMing Planning Surveying landscape Architecture Hydrology
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WORK COMPLETED SINCE LAST VISIT:

WORK IN PROGRESS:

COMMENTS/DEFICIENCIES:

• Bridging over vertical trench.
• Started riprap on landside.

REPORT NO.

7

KADOO120.02R 17l
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT

CONTRACTOR: Pierson Construction
WEATHER: Cloudy TEMP. RANGE: 10 to 40

CELLA BARR
ASSOCIATES

• Excavation continuing on landside, can easily see old levee to define limits of
excavation.

• Began mixing for dry bentonite slope fill.

CLIENT: Navajo County
DATE: 11-21-94 TIME: All Day
SUBCONTRACTORS:

PROJECT NAME

Winslow Levee Repair Project

• Compaction acceptable on north turnaround.
• The ranch access will be built with a larger radius than is shown on the plans. This

was approved by CBA and will be less excavation on the old levee.

4911 E88t Broadway Boulevard. Tucson. Arizona 857111602) 750-7474
Engineering Planning Surveying Landscape Architecture Hydrology

REPORT BY: Kent A. Delph, CB~

CC: William R. Bess, CBA
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• Left site and discussed with County inspectors how to measure and track materials.

• Mixing of material for levee slope cutoff wall continuing.
• Continuing excavation and placement of filter fabric and riprap.

WORK COMPLETED SINCE LAST VISIT:

4911 East Broadw., Boulevard. Tuceon. Arizona 85711 (6021 750-7474
Engineering Planning Surveying Landec:apa Architectura Hydrology

REPORT NO.
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT

CONTRACTOR: Pierson Construction
WEATHER: Cloudy TEMP. RANGE: 15 to 45

CELLA BARR
ASSOCIATES

PROJECT NAME

Winslow Levee Repair Project

CLIENT: Navajo County
DATE: 11-22-94 TIME: 7 to 11
SUBCONTRACTORS:

WORK IN PROGRESS:

COMMENTS/DEFICIENCIES:

REPORT BY: Kent A. Delph, CB~

CC: William R. Bess, CBA
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WORK IN PROGRESS:

WORK COMPLETED SINCE LAST VISIT:

COMMENTS/DEFICIENCIES:

• Beginning engineered fill for south turnaround.
• Landside riprap continuing.

REPORT NO.

9
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT
CELLA BARR
ASSOCIATES

PROJECT NAME

Winslow Levee Repair Project

CLIENT: Navajo County CONTRACTOR: Pierson Construction.
DATE: 11-29-94 TIME: 9:30-12:00 WEATHER: Clear TEMP. RANGE: 30 to 40
SUBCONTRACTORS:

• Northern turnaround engineered fill nearly complete.
• Levee slope portion of cutoff wall nearly complete and acceptable.
• Riprap completed on riverside excluding breach repair section (2,700 feet).

• Riprap supply ran out, the riprap is not being delivered by Surface Contracting as fast
as Pierson Construction can place it therefore Pierson Construction will alter their
manpower and equipment.

• Contractor told to feather existing rubble along riverside at north end to form a
smooth transition between new and old riprap.

• Contractor told to maintain a minimum of 16 feet to be kept free of rock on the top of
the levee.

REPORT BY: Kent A. Delph, CB~~

CC: William R. Bess, CBA

4911 East Broadway Boulevard. Tucson. Arizona 85711 (6021 750-7474
Engineering Planning Survaying Landscape Architecture Hydrology
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WORK COMPLETED SINCE LAST VISIT:

WORK IN PROGRESS:

COMMENTS/DEFICIENCIES:

• All work is complete, excluding final fence work, i.e. earthwork, riprap, etc.

REPORT NO.

10
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PROJECT JOB NO.

106889-02-0280

FIELD OBSERVATION REPORT

• No equipment or personnel were onsite other than Progess Meeting No. 3 attendees.

• The project was verbally accepted by FEMA and CBA. Navajo County approval is
pending until final inspection by the County Engineer.

• The ranch access was constructed on a 10:1 slope as opposed to the 7:1 on the
plans. This was needed and approved to address the rancher's concerns.

4911 East Broadwey Boulevard. Tucson. Arizona 85711 (602) 750-7474
engineering Planning Surveying Landscape Architecture Hydrology

CELLA BARR
ASSOCIATES

CC: William R. Bess, CBA

CLIENT: Navajo County CONTRACTOR: Pierson Construction
DATE: 12-13-94 TIME: 9:00-12:00 WEATHER: Clear TEMP. RANGE: 40 to 50
SUBCONTRACTORS: Phil R. Beebe, L.C.

PROJECT NAME

Winslow Levee Repair Project

REPORT BY: Kent A. Delph, CBA
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APPENDIX C
NAVAJO COUNTY
TESTING REPORTS



100D CONTROL DIVISION HIGHWAY DIVISION
Tom Hieb Dusty Parsons

Hydrologist Highway Superintendent

ENGINEERING DIVISION
David Ashton, P.E.

Assistant County Engineer

ADMINISTRATION DIVISION
Judy Jones

Administrative Assistant

PLANNING &. BUILDING DIVISION
Michael F. Jenkins, A.I.C.P.

Division Director

This is to certify that between the dates of November 16, 1994 and December 5, 1994, Technicians
from the Navajo County Department of Public Works performed miscellaneous compaction testing
for the Winslow Levee Repair Project, copies of which are attached hereto. These tests were
performed under the overall supervision and review of the writer, who is a registered professional
engineer in the State of Arizona.

COMPACTION TESTING FOR THE WINSWW LEVEE REPAIR
PROJECT

NAVAJO COUNTY
PUBLIC WORKS DEPARTMENT

P.o. Box 668 - SO. Highway 77
Holbrook, Arizona 86025

(520) 524-4100 FAX (520) 524-4122
CHUCK WILLIAMS. P.E.

Director
County Engineer

MEMORANDUM

David Ashton, Assistant County Engineer

Winslow Levee Repair File

May 2, 1995

RE:

FROM:

TO:

DATE:
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?s~ -COMPACTION SPEC'S--------,CIRCLE METHOD: A B~

DISTRICT, _

i'!ATERIAL TYPE 81' fl, Glb..1 ct <1.. e7 s~ .

_ _ _ _ _ _ _ _ "'~ __ d' .. - ....i\iiiii. . _

PROJECT n Wi~s(o~ L,V'~ ~-z? ..

TEST DATE LIFT
!.;t.':'i.BER SAHPLED SAHPLED BY NO. LOCATION SAMPLE. TAKEN FRO~I

/ G:Arc.e-- (/ ) Rlvc~ Sld..f1
/1-/~-'4 ~htZ. M· F/I!J.e.IC Ma-l'., 6oe;~k'/? - Z3C.,l7J"

PROCTOR INFO~~TION FIELD U.TFORHATION
PROCTOR SPECIFIC OPT. MA.Xnnn-l ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUHBER GRAVITY HOISTURE DENSITY SPEEDY DRY RET. 114 CORRECTION HA.X. DENSITY COHPACTION

Z,bOtr /0,/ /23,4 7s-~
,

CONE, JAR & SAND (FULL) /..5: 4'S- ~BS•.

CONE, JAR & SAND (AFTER) C;, ~ -3 LBS.

lIT. OF SAND USED= [1, 8" 2. LBS.

ADJ. PROCTOR ... 100 - % R x ~IAX. DEN. + (0.9 x' %R x SP.GR. x 62.4 :,
100

(100 - ) x + (0.9 x x x 62.4) =
100

a 12.?,./?

x 100 ... J 7, ~,3 L.

x 100 -1f,.1z. ..

VOL. OF HOLE ... lIT. OF SAND USED ~, 8'"'2..-
WI. OF SAND 73', 7

t'ET DENSI'IY = LBS. .~T. ~ t:J .f)

VOL. HOLE ,046 7~ .

DRY DENSITY - .WET DEN. I z..?,/7
100 "t5:'~% MOIST.

% COlIPACTION - DRY DEN. / ltZ , 3 Z
MAX. D~N. 1- 12,

IZ~'

VOL. OF .04Zt::' =, l)4'7C
CONE

LBS. ROCK ...
LBS. MAT.

MOISTURE CORRECTION:

FORMULA CI MOIST. X (IOO-R) + R
: 100 -

x (100 - ) + _
laO

SPEEDY DRY CORRECTION:

% ROCK

%}IOIST.

REHARKS: S.D. ... . %MOIST.
1 - S.D.

100



- - --",

DISTRICT. _

- YJATERIAL TYPE_6 ( Y\ CI'9 ~

- - --
PROJECT IJ Nb '/F\':J () Co / L e. Vc!~:-?- ee /).... I l"r J

CIRCLE METHOD: A B 'c' D CmlPACTION SPEC'S-------

TEST I DATE
NtJ}fBER SAHPLED' SAMPLED BY-

2 - I/f/7-111 b<.JhC!-o

PROCTOR INFOR}~TION

LIFT
NO.

(, .

LOCATION SAMPLE TAKEN PROH

IC~~ ~~- ~~~"e- J'Vto f-A--(
"//

FIELD IhtFORHATION
PROCTOR SPECIFIC OPT. MAXDIUH ADJUSTED %ROCK HOISTURE ADJUSTED PERCENT
Nt1{3ER GR,~VITY MOISTURE DENSITY SPEEDY DRY RET. 114 CORRECTION HA..'C. DENSITY CONPACTION

zT2"trr 1St0 /13,/ 7S;;;
CONE, JAR & SAND (FULL) 1(; ,S3

CO~"E. JAR & SA~1) (AFTER) '1, I~

lolT. OF SAND USED... 7,3 g'

LBS.

LBS.

LBS.

ADJ. PROCTOR ... 100 - % R x :HU. DEN. + (0.9 x %R x SP.GR. x 62.4 =
100

(100 - ) x + (0.9 x x x 62.4) ...
100

VOL. OF HOLE .. WI. OF SAND USED 7, J 6'
WI. OF SAND ?'3,7

VOL. OF I CJ 12 -h .. ,0.3 z..~1 LBS. ROCK ..
CONE LBS. MAT. % ROCK

x 100 ... ?6, :s ~e-

"-YET DENSITY" LBS. MAT. 3 I' 6'...3
VOL. HOLE _ 0:3 Z 6'" ,

DRY DENSITY ... WET DEN. / / G, 7"£
100 + 7,z...% MOIST.

% COMPACTION .. DRY DEN. It) 8'. f z
MAX. Dpt. 113, /

D II c,~?c.

x 100 D

4,~3
'T'"

MOISTURE CORRECTION:

FORMULA .. MOIST. x' (lOo-R) + R
~. 100

x (100 - ) + ...
100

SPEEDY DRY CORRECTION:

%MOIST.

REHARKS: fl/~~' f~H5
~a L ~.5 fP,1( .

~,

~~ ,to t6e- S.D.
1 - S.D.

100

III . % MOIST.



... , .,'"' ,,, to 'V .,,., U.H '''\111.1.11'''' J LJ.',., \.iV&lJ 11.\JL V ..' nV.L\l'-ulll:'LL

--------------~----DISTRICT PROJECT iJ--4aJ(A\Ta Cot'!L e~e..e. C!yqo.-,{:e
}tATERIAL mE BrAt C (fA) -52 -rI CIRCLE METHOD: A Bl§» COMPACTION SPEC'S. ""'"'-__

TEST DATE LIFT
Nm1BER SANFLED SMIPLED BY NO. LOCATION SAMPLE TAKEN FROM

"3 /1-/]-r1 GcJ;e /l/l. l?"fI(' Z2-r5° K.ey u",/-/M.e./c- Mdd,

PROCTOR INFOR}~TION FIELD INFOlUtATION
PROCTOR SPECIFIC OPT. ~'{n1UH ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
l:L'l-IBER GRAVITY l-IOI STURE DENSITY . SPEEDY DRY RET.fJ4 CORRECTION MA.'{. DENSITY COHPACTION.

/~-Zt'2/o /S6 /13,/
CONE. JAR & SAND (FULL) I(NS7 LBS.

I

CONE. JAR & SAND (AFTER)--L S 7 LBS.

Yr. OF SAND USED= ~.O LBS.

z."o/j
ADJ. PROCTOR ""' 100 - % R x .IAX. DEN. + (0.9 x %R x SP.GR. x 62.4

100
j:

(100- <~ )x:f ) + (0.9 x x x 62.4) =
100

W·.r • Ut~ SAND
VOL. OF
CONE

o4z~ ""'\0-31>4- LBS. ROCK _
LBS. MAT.

MOISTURE CORRECTION:

FORMULA ""' MOIST. x (10o-R) + R
. 100

% ROCK

XIooe~c:>
. x (100 - ) + ""'

100

SPEEDY DRY CORRECTION:

% l-IOIST.

REHAPJ<S: S.D.
1 - S.D.

TOO

= . %MOIST.



CO~fPACTION SPEC' s...L).......- _

-------/~,~~. - ~Pct:P..PROJECT fJ .........- _ ,-----------DISTRICT~ _

. }~tERIAL tiPE~~fV. C; CQ 1 C/o-/ .5az~ CIRCLE METHOD: A B<t)D

TEST DAtE LIFT
h"IDtBER WIPLED SAl-fPLED BY NO. LOCATION SAMPLE TAKEN FROM

1- //-/1~II 6~'(J _ nll~/
PI v ER.., 510r:

/ /(et UV'/- ij-/,£ICSTA.ZZCJ f 7 5 -
I

PROCTOR INFO~~TION FIELD INFOlUfATION
PROCTOR SPECIFIC OPT. MA."<llrut-t ADJUSTED % ROCK HOISIURE ADJUSTED PERCE~"T

l:L'NBER GRAVITY HOISIURE DENSITY SPEEDY DRY RET.1J4 CORRECTION MAX. DENSITY CONPACTION
-

/57;_2,6ot 10,1 113,1

CONE, JAR & SAND (FULL) 16. ~ g LBS.

CONE, JAR & SAND (AFTER). 9.. 9L LBS.

YT. OF SAND USED= tJ, 9fJ LBS.

ADJ. PROCTOR = 100 - % R x ~~. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) =
.100

VOL. OF HOLE :I l-IT. OF SAND USED 6, q0· _ VOL. OF -,01zc,
_ WI. OF SAND r Z', 7 CONE

4.44 - '1 Ii 4-
~mT DENsrn III LBS. 1oIAT·. 3, 6

:I /30 4-6
VOL. HOLE . 0 Z1 ~ <-

DRY DENSITY :I WET DEN. I 30. 4- G x 100 .. /2 I, 02
100 + ~ 8% MOIST.

% COlfPACTION IS DRY DEN. I 2./,02.. x 100 = 'YO/a,
MAX. DEN. 123,1

.. ,01.7y LBS. ROCK =
LBS. MAT.

MOISTURE CORRECTION:

FORMULA = MOIST. x (10o-R) + R
.. 100

x (100 - ) +
100 a

SPEEDY DRY CORRECTION:

%ROCK

% l-!OIST.

REHARKS: S.D. = . %MOIST.
1 - S.D.

100



IHSl'lliCT__'----_-:_----------._..--------.
'. l'.aATERIAL TYPE ...., c::: tr , '-I I -( , "'* .-- fry y ,,,oe:==,

TEST DATE LIFT
!'a1J}[BER S&lPLED SMIPLED BY NO. LOCATION SAMPLE TAKEN FROM

S f?7C-e - fi5ft-)
-. /;::;. kr' '- M ~ ..f~ f!.1f/"£.1/-/1-74 2/7+-~S-

G~ -€Jf4 ke" -WAJ sk/A'. r
PROCTOR INFOR}~TION FIELD I~WOR}~TION

PROCTOR SPECIFIC OPT. MAXnWM ADJUSTED %ROCK HOI STURE ADJUSTED PERCENT
troMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET. 14 CORRECTION MA."{. DENSITY COl-lPACTION

.
76~2.'l.IO /,5; b //3,./ v.

ADJ. PROCTOR '" 100 - % R x ~lAX. DEN. + (0.9 x %R x SF.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) ...
100

x 100 ... 7 ',.4~

x 100 .. /0 r, 06

... //6,1- $

% ROCK

% I-IOIST.x (100 - ) + ...
100

LBS. ROCK ...
LBS. MAT.

FORMULA ... MOIST. x (100-R) + R
'. 100

MOISTURE CORRECTION:

1D ; 6..372>,042,cVOL. OF
CONE

CONE, JAR & SAND (FULL)_ j6 ,42-. LBS.

CONE, JAR & SAND (AFTER) ~,...5") LBS.

tn'. OF SAND USED"" 7"e.5LBS.

-VOL. OF HOLE 1D ton. OF SAND USED ;;?'~• ...s
WI. OF SAND q,.. '7

.j-' 11_ . "60.::4.J / r
"'TET DENSITY 1D LES. 1-fAT. ? ·3/

VOL. HOLE , OJ 70

DRY DENSITY 1D WET DEN. lib" ifY
, 100 +~. f'% MOIST.

% CO~IPACTION ... DRY DEN. lOY, ~G
MAX. D!=N. ! I 3,/

SPEEDY. DRY CORRECTION:

REHAPJ<S: T3&cJ /'; II, 0 t '/ ott.. ~ r:; J,e(:t-
. ~e.f~/v

S.D.

1 - S.D.
100

... '% MOIST•



--------- - - --
,-- ---

._ _ yS-COMPACTION SPE~'~
._---~~----

CIRCLE METHOD: A B(9 D

DISTRICTo _

}IAIERIAL mE [leN ·clo.} ~~-

TEST DATE LIFT
NIDtBER SAHPLED SMiPLED BY NO. LOCATION SAMPLE TAKEN FROM

6 //-/~-?4 fCo..y ce- P. HvtcP( S-rA, f!..17foO; ({(lveR. SIP!!) ~~r I//a-r -~tf~·,c.
/f4C'~'

PROCTOR INFOR}~TION FIELD It\tFORUATION
PROCTOR SPECIFIC OPT. ~lAXnfUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUMBER GRAVITY l-IOISTURE DENSITY SPEgny DRY RET. 04 CORRECTION MA.'I{. DENSITY COl-lPACTION

.

2,2/0 /s;t· 113,/ . 7.5/&

CONE, JAR & SAND (FULL)_ ItO I 5 g LBS.

CONE, JAR & SAND (AFTERt 2~. I 5 LBS.

lIT. OF SAND USED= 7 '\ 4 3 LBS.

ADJ. PROCTOR = 100 - % R x l-~. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) =
100

VOL. OF HOLE co WI. OF SAND USED 7" ~3 _ VOL. OF .04-1- b .
WI. OF SAND 7 'l5.•7 CONE

l\'ET DENSITY. LBS. 1-lAT. 3,21 !!!! 12/6 78
VOL. HOLE 103 'J...b

DRY DENSITY ... WET DEN. 12 J. 7~ x 100 .. /14-,67
'lOa +6.2..% MOIST.

% CO}lPACTION .. DRY DEN. / /4, 67
MAX. D~N. //3,1

x 100 = J00 ..f %

• ,.037.6 °
LBS. ROCK ...
LBS. MAT.

MOISTURE CORRECTION:

FORMULA = MOIST. x (lOO-R) + R
100

x (100 - ) + =
100

% ROCK

% l-!OIST.

SPEEDY DRY CORRECTION:

REMARKS: Wj It'\ ~7 ) C& (4
(orl1P.I(,

S.D.

1 - S.D.
100

= . %MOIST.



HJ.STHICI_ _ __----, ---1ii_r-- _

lfATERIAL riPE 8 BN CLAY SAN () --

.{WiIII' n
CIRCLE METHOD: A B@ D .- - 95 h

TEST DATE LIFT
!'i1J}{BER SA1'lPLED SAHPLED BY NO. LOCATION SAMPLE TAKEN FROH

.'-.
7 1/-1f6... 14- Royce r. HIIAL Sr/t ~/6 +50 (RIV£.R SIDe) : I<ey wAY - /f4Bfbc I1AT~

PROCTOR INFOR}fATION FIELD INFORUATION
PROCTOR SPECIFIC OPT. HA.."<nWH ADJUSTED % ROCK 1·10I STURE ADJUSTED PERCENT
N'UHBER GRAVITY l-IOI STURE DENSITY SPEEDY DRY RET.fJ4 CORRECTION MAX. DENSITY COHPACTION

.

Z.2-./ 10./ 12.3·t 95 %
CONE, JAR & SAND (FULL) 14: ? 2.._ LBS.

ADJ.

CONE, JAR & SAND (AFTER) G(,9 b LBS.

lIT. OF SAND USED'" 7.3 LBS.

PROCTOR a 100 - % R X ~IAX. DEN. + (0.9 X %R X SP.GR. X 62.4
100

(100 - ) X + (0.9 X X X 62.4) =
100

VOL. OF HOLE a 1-IT. OF SAND USED 7.3 _ VOL. OF /04 2.6· a 03/4-
la. OF SAND 98.1 CONE •

J ,(.z. - 7 3 9')
~tET DENSItY I: LBS. l-iAT. ." 1:1 / 24 g4-

VOL. HOLE • 0 3 14 I

DRY DENSITY I: WET DEN. J 24·Z+ X 100 .. 111, 77
100 + 6.0% MOIST.

% COl-fPACTION "" DRY DEN. I J7, 1Z X 100 "" 9-5 '%J
MAX. DEN. /?3,,4-

LBS. ROCK ""
LBS. liAT.

ltoISTURE CORRECTION:

FORMULA "" MOIST. X (IOO-R) + R
~. 100

X (100 - ) + I:

100

SPEEDY DRY CORRECTION:

% ROCK

% !-IOIST.

REHAPJ<S: WINO 1~

(4tJ IJ?fA) .
COlD. S.D.

1 - S.D.
100

= . %MOIST.



,#t,'''OI'' "·'U,,. I .uiu.pnl,n JI',i"tHrrr::nr 11';1,11 \#VlllltV:J.J.VIi WU~\l\JIU"":'l - -
COHPACTION SPEC' S:...- _CIRCLE METHOD: A B (0 D

---------
PROJECT II vh l1,sIt,c.J L (I v r -c /20act ,R

I

- - - --- --DISTRICT, _

HATERIAL TYPE ar r(, C /4.7 S eJ-d -

TEST DATE LIFT
1'.1mBER SA}~PLED SAHPLED BY NO. LOCATION SAMPLE TAKEN FROH

8 /l-lo-11 Gf:llv (' ~. ~) 21 21- vo/65 ~2,. / /II01<+A 70.. f'Y03f 0 v-- y1 cfI
L.1:;:'f

PROCTOR INFOID'~TIO~ FIELD Il-<'"FOIU!ATION
PROCTOR SPECIFIC OPT. ~fA.,,{INIDi ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
~a."1·~BER GRAVITY HO I STURE DENSITY SPEEDY DRY RET.1J4 CORRECTION NA.."{. DENSITY COHPACTION

2"Z/D IS, , 1/3, I

CONE, JAR & SAl..iD (FULL) /6: 7S LBS.

CONE, JAR & SAND (AFTER) 7,3 7 LBS.

lIT. OF SAND USED"" 7, 3 8 LBS.

ADJ. PROCTOR = 100 - % R x ~UL,,{. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) =
100

% ROCKLBS. ROCK ""
LBS. tfAT.

MOISTURE CORRECTION:

... , ()3Z.z....,04zG_ VOL. OF

CONE
OF HOLE = lIT. OF SAND USED ~ 3 ~

,. WI'. OF SAND q <j, 7
LJ,aG-·7} (

l·mT DENSITY'" LES. }-fAT. 1,//· ... I z.7 64
VOL. HOLE ~ 0 3 Z- z '

VOL.

FORMULA "" MOIST. x (10o-R) + R
100

DRY DENSITY ... WET DEN. I Z 7· ~
100 +~ ,(% l-IOIST.

% CmlPACTION ... DRY DEN. 1/ 7 ' 7 )
MAX. D?N. II:S, /

x 100 ...11"47)'

x 100 "" /(JO~ _
x (100 -~n J +

100
... % l-IOIST.

SPEEDY DRY CORRECTION:

REMAP.KS: ('~ rfi- "
.....-

..,-..-.-.0- .

S.D.

1 - S.D.
100

= %MOIST.



JJ1.STHICT- ~..-------------.----,_.--....---------
trATERIAL TYPE

~---~~.,L-~~~..::::::z.z...:..~_ CIRCLE METHOD: ABC D COMPACTION SPEC'S._-------
TEST DATE LIFT
I'7LT}IBER SANPLED SMlPLED BY NO. LOCATION SAMPLE TAKEN FRO..r

r / / -2-0 -74 Ge-b e.-/V/ ~ ;;Ob+SO/~,veA s.:...eO-e Ka..i Wo,-?
~ab/'IC '1i"B-v< cot

FIELD INFORNATIONPROCTOR INFORNATIO}i
PROCTOR SPECIFIC OPT. HA...'<nlUt-t ADJUSTED % ROCK HOISTURE ADJUSTED PERCENTrim·mER GRAVITY HOI STURE DENSITY SPEEDY DRY RET.04 CORRECTION HAX. DENSITY COHPACTION

2,601 /(J,/ IZ~,3

ADJ. PROCTOR = 100 - % R x NAX. DEN. + (0.9 x %R x SP.GR. x 62.4
100

CONE, JAR & SA~~ (FULL) /(P,76 LBS.

CONE, JAR & SAND (AFTER) (f), 4 2- LBS.

lIT. OF SAl'I~ USED= ?,:J4 LBS. (100 - } x --±-J0.9 x
100

x x 62.4) ...

VOL. OF HOLE .,. 1-1T. OF SAND USED t,,. J c/ _ VOL. OF .042.b-
" Iff. OF SAND r--': ' 7" CONE],73-'fCJ Y

lo~T DENSITY'" LES. HAT. 2· r .3 .,. I 3 )~, ~5"
VOL. HOLE ~ 0 2 I b

.,. '" 0 l. Jb I LBS. ROCK ...
LBS. MAT.

MOISTURE CORRECTION:

% ROCK

% COl-lPACTION "" DRY DEN. 12&·53 x 100 ""/027.
MAX. D~N. I z'>1 C/

DRY DENSITY .,. WET DEN. /3.5"-' (.. 5
100 + 7,z.% HOIST.

x 100 .,. / z.fgS 3 FORMULA .,. MOIST. x (10o-R) + R
100

x (100 - ) +
100 .,. % ~tOIST.

SPEEDY DRY CORRECTION:

REHAPJ<S: ..s L ........... ,Y\- ) ~" c h~,~ _ ~_ I
S.D•
1 - S.D.

100

.,. %MOIST•



DIS'fRICT. ~_...._ ___:_It_ ___j_- -HAIERIAL ripE S e,--c/

TEST DATE LIFT
1'.1Ji'tBER SANPLED SAl-fPLED BY NO. LOCATION SAMPLE TAKEN FROM

2,-/2+ .Fo/Bdt
,

/0 II-Zo-74 Ga.h-c J14 4.Ji· Alo r.J..J...... +v- r "" 0- ro-_ a-rJ ..

PROCTOR IKFO~~TION FIELD INFOIUIATION
PROCTOR SPECIFIC OPT. MAXUM-l ADJUSTED %ROCK HOISTURE ADJUSTED PERCENT
l:tJHBER GRAVITY HOI STURE DENSITY SPEEDY DRY RET .fJ4 CORRECTION MA.."{. DENSITY COl-fPACTION

CONE, JAR & SAND (FULL) It .S? LBS.
ADJ.

CONE, JAR & SAND (AFTER) 10,13 LBS.
l -, 'lIT. OF SAl·i'D USED... ~, ~ {~ LBS.

PROCTOR ... 100 - % R x ~lAX. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) ...
100

... /4':>-:..5"'7

~l "

y <;;/7
VOL. OF HOLE = 1-IT. OF SAND USED

In. OF SAND
2·? 4-;aa == 2-·/4

1-:ET DENSITY::o LBS. "~T. z, /1-
VOL. HOLE • 0147

_ VOL. OF i> 0 4 2 c:..
CONE

... ~D117 LBS. ROCK ...
LBS. MAT.

110I STURE CORRECTION:

%ROCK

% 1010IST.
x (100 - ). + _

100

FORMULA ... MOIST. x (IOO-R) + R
100x 100 -, 3J, 5S

- --% COl-fPACTION ... DRY DEN. 1:3 3·5-'; x 100 ... 10/l~
MAX. DEN. 12'3.1

DRY DENSITY ... wET DEN. /4S,Si'
100 +1.0 %.IOIST.

SPEEDY DRY CORRECTION:

REi·IARKS:
AlEE D

o l-'1C
Flo I ~ f-

S.D.

1 - S.D.
TOO

- . % MOIST.



T~~~-7

llliROJIi'

CIRCLE METHOD: A B@D CO}fPACTIPN SPEC' S 9;.>/GI '

TEST DATE LIFT
h1DIBER SANPLED SAHPLED BY NO. LOCATION SAMPLE TAKEN FROM

{ /- II--ZI-14 tf,(l.l~· r,it"t 230/ 'B'J/ ~"6;;'61'; c. Mri/I.
~ ND Id-?

PROCTOR I~"FOlUIATION FIELD nU'ORUATION
PROCTOR SPECIFIC OPT. MAXnWt-1 ADJUSTED %ROCK NOISTURE ADJUSTED PERCENT
NUHBER GRAVITY J.l0ISTURE DENSITY, SPEEDY DRY RET. 04 CORRECTION MA.'C. DENSITY COHPACTION

7.. ,/oor I D, I I Z'~3 10.
CONE, JAR & SAND (FULL)_

CONE, JAR & SAND (AFTER)

!~ ~ ~1 ~BS.
{,7/ LBS.

lIT. OF SAND USED=- 1, I 3 LBS.

ADJ. PROCTOR ... 100 - % R x }IAX. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 -27:() x/l.:J·1+ (0.9 x 33,( xz.. lo~ 62.4) ...
100 1:5~o

VOL. OF HOLE ... "IT. OF SAND USED 7. 13 _ VOL. OF ,04z.'·
In. OF SAND 1J 1 CONE4.7/-, -00':. '

l-.'ET DENSITY... LBS. l-lAT. '4, 1I .. J3 ~, ~5-
VOL. HOLE '0 Z y,

DRY DENSITY • WET DEN. /31/' } x 100 • I Z9 0 d
100 +~6 % t-IOIST. ' ,

% COl-IPACTION ... DRY DEN. I ~1;o4 x 100 .. r y, 1
MAX. D~N~ /3/, 0 'J

...DZrt, LBS. ROCK ...
LBS. MAT.

MOISTURE CORRECTION:

FORMULA ... MOIST. x (lOo-R) + R
.' 100,

x (100 - ) +
100 -

%ROCK

% l-IOIST.

SPEEDY DRY CORRECTION:

REHARKS: ~~-c~- "f~-, ,.,. '.
2;·1 J?

_..-'--"
.. .
1

S.D.

1 - S.D •
100

... . % HOIST.



•.••••••• ~. ,.~ ••• ,., -: ."n'I..... ' .• ' .. lI ".,, .'.'t.&.ILU&t,. ... .... UU.,1 UV~ • .1 J:~U.&..LVI,1 "V~'l\"Ull'JL'"

---~-.--------- ~-DISTRICT PRO.JECT (J WIt/SkRW Lfl/If& tfffPA/R
- -

l!AiER~ tiPE BI<N I Ct4 Y - 5.A /.10 CIRCLE METHOD: A B tJD COMPACTION SPEC'S~ _

TEST DATE LIFT
NmIBER SMIPLED SMfPLED BY NO. LOCATION SAMPLE TAKEN FROM .
11/2. /1-?/- fjq.- f(OYG£ ;; ell, S~A. 2/?.-t 50/40' If:. rtf f[ IJJr<rH Ttl /?WA/!.OtAliD

PROCTOR INFOR}~TION FIELD I~WO~TION

PROCTOR SPECIFIC OPT. MAXnRm ADJUSTED % ROCK l-IOISTURE ADJUSTED PERCENT
tIDMBER GRAVITY l-lOI STURE DENSITY SPEEDY DRY RET .114 CORRECTION MA.~. DENSITY CONPACTION

.

2,6°8 /0./

CONE, JAR & SAND (FULL) J 5.2. 8 LBS.

CONE, JAR & SAND (AFTER) <J.Jl LBS.

llI. OF SAND USED- .7-/1, LBS.

ADJ. PROCTOR ... 100 - % R x ~fAX. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) ...
100

VOL. OF HOLE ... WT. OF SAND USED . 7. I ~
WT. OF SAND '18.7

"''ET DENSITY'" LBS. J>lAT. 3,7/
VOL. HOLE .02.8

DRY DENSITY = weT DEN. /3Z,5
100 +8,1% MOIST.

VOL. OF
CONE

.. /32,5

x 100 IS /22.?,3

~o4-4 6 . ... . 02.8 LBS. ROCK ...
LBS. MAT.

MOISTURE CORRECTION:

FORMULA ... MOIST, x (lOo-a) + R
100

%ROCK

% CmfPACTION ... DRY DEN. /t.2.Z-3 x 100 ... ".l:
MAX. DEN. Ii?.'$.4-

x (100 - ) + ...
100

SPEEDY DRY CORRECTION:

%MOIST.

REHARKS: S.D.

1 - S.D.
100

... . % MOIST.



... p'#- - - -- - - - ..
PROJECT II jA///llst..ow LGI/t"£ Ref/All!..

__ _ 953COlWACTION SP~~'~~_..o...::-... _'CIRCLE METHOD: A B (!}D

DISTRICT. _

.fATERIAL TYPE # I?N, 6MY, eM'! $.4./Vt>

TEST DATE LIFT-
NID-IBER SAl-IPLED SAl-WLED BY NO. LOCATION SAMPLE TAKEN FROM

'. J:-,4p!i.1c M4-,JL.;.3 11-3-1-'4 !<OYCE. F F/AlAL- S,A, ~ 2..8~ 00
J<I5YWtdY

L,4 AIDS10£

PROCTOR I~~OB}tATION FIELD INFORHATION
PROCTOR SPECIFIC OPT. MAXnfUM . ADJUSTED %ROCK HOISTURE ADJUSTED PERCENT
lIDHBER GRAVITY' HO I STURE DENSITY· SPEEDY DRY RET.//4 CORRECTION MA."{. DENSITY COz.fPACTION

Z.60g /0./ /23. If f6.6

CONE, JAR & SAND (FULL) /&,S'! LBS.
ADJ.

CONE, JAR & SAND (AFTER) 9,95 LBS.

lIT. OF SAND USEDa G.59 LBS.

PROCTOR = 100 - % R x l-IAX. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) _
100

VOL. OF HOLE - lIT. OF SAND USED
WI. OF SAND

VOL. OF ,04 2.G _ ,olA z..
CONE

LBS. ROCK _
LBS~ MAT.

%ROCK

x 100 • //9. Z7

. "-'ET DENSITY - LBS. 101AT. 3 . J
VOL. HOLE f 0. ?4 2-

DRY DENSITY - YET DEN. I t g .J
100 +74 %lIOIST.

% CmWACTION - DRY DEN. //9. t 7
MAX. D~N. / Z3.1- x 100 • 96",tA

l-IOISTURE CORRECTION:

FORMULA _ MOIST. x (100-R) + R
100

x (100- )" +
100 -

%MOIST.

SPEEDY DRY CORRECTION:

Rn-IARKS: SijN/V't - cLCAfl- v
S.D.

1 - S.D.
100

- • %MOIST.



- - -- - - ...-
DISTRICT _

lfATERIAL TYPE ..sA-"",-d> 1....---- _
PROJECT '1_JJIO'l( 51~ Lo.-v-e e... ~RO-.-A--IJ

CIRCLE METHOD: A B fd D CmfPACTION SPEC'S--------,

TEST DATE LIFT
l:;1JNBER SANPLED SMlPLED BY NO. LOCATION SAMPLE TAKEN FROM

/1 M,'cl·
,

11-2/-'1 6~JJ? ' w~y. /z-l?S ftfL.,L i. !y. "/'u. (' ...... (.A. ,.~ ..__ - r-P

PROCTOR Ih~O~lATION FIELD ItiTORlIATION
PROCTOR SPECIFIC OPT. MAXUImI ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
NUHBER GRAVITY . l-fOISTURE DENSITY· SPEEDY DRY RET. 114 CORRECTION "lA.~. DENSITY CONPACTION

Z,Z/O IS,~ 113. I

CONE, JAR & SAND (FULL) /6, 11 LBS.

CONE, JAR & SAND (AFTER)" ~, S-<j('LBS.

lll. OF SAND USED- 7· P LBS.

ADJ. PROCTOR - 100 - % R x .fAX. DEN. + (0.9 x %R x SP.GR. x 62.4 '"
100

(100 - ) x + (0.9 x x x 62.4) _
100

VOL. OF BOLE - lIT. OF SAND USED 7,83 _ VOL. OF , CJ¢2 ~ _ .. ~36 7
WI. OF SAND r~" 7 CONE

S.46
Io.'ET DENSITY - LBS. 1-lAT. 4. (; ~ • )2~ .. 9J

VOL. BOLE -036 ')

DRY DENSITY • \lET DEN. I Z &. f 7 x 100 • ) I 7,.s-t:.
. 100 +'6,2)% 10101ST•

LBS. ROCK •
LBS~ MAT.

MOISTURE CORRECTION:

FORMULA • MOIST. x (10o-R) + R
100

%ROCK

% COl-fPACTIOR • DRY DEN. 1/7,'>C.
MAX. DEN. /13'/

x 100 ./CJQ~-~;
x (100 - ) + _

100

SPEEDY DRY CORRECTION:

% ..IOIST.

Rn-lARKS: S.D.
. 1 - S.D.

Iffi)

- . %MOIST•



.. 1 • , '.I ....__ _______ i . _

DISTRICT __
nn

PROJECT fJ---lJlI~/~~ LeV.tL ~ '/l.tl..P~

lfATERIAL mE SAM f) L -/. CIRCLE METHOD: A B (c)D COlfPACTI,ON SPEC'S 957rJ
'---';~---

TEST DATE LIFT
l',1J}lBER SMIPLED SMfPLED BY NO. LOCATION SAMPLE TAKEN FROM

45 ' uti ,

/0 }/-Z2-19 I?OyC~ ~ ? S,A) ZJ~-+ r;o NIJIifIl ru ~NAR.OU /..ID

PROCTOR I~~O~~TION FIELD INFORlfATION
PROCTOR SPECIFIC OPT. MAXnfUM AD.JUSTED % ROCK '·101STURE ADJUSTED PERCENT
l:HMBER GRAVITY . I-fOISTURE DENSITY· SPEEDY DRY RET.1J4 CORRECTION ~"'{. DENSITY COHPACTION

2, ZID IS-· , /13,/

CONE, JAR & SAND (FULL) /6,38 LBS.

CONE, JAR & SAND (AFTER) 9 I 4- 4 LBS.

lrr. OF SAND USED=- ro. ? 4- LBS.

ADJ. PROCTOR .. 100 - % R x llAX. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) a

100

VOL. OF HOLE. 1-IT. OF SAND USED G. 94-
WT. OF SAND '18.7

"'tET DENSITY. LBS. J>fAT. 3 . 75
VOL. HOLE .o?- 3

DRY DENSITY - llET DEN. I 3 =" c;3
100 + 8,6% MOIST.

% CO!IPACTION - DRY DEN. / i!3.3
MAX. DEN. //3. I

VOL. OF .042 (,. .
CONE

.. /33.Q3

x 100· /13,3

x 100 - /00 j +

- .OZ8
LBS. ROCK _

. LBS~ MAT.

llOISTURE CORRECTION:

FORMULA • MOIST~ x (100-R) + R.
100

X (100 - ) +
100 -

SPEEDY DRY CORRECTION:

% ROCK

%MOIST.

REHARKS: S.D.
1 - S.D.

100

.. . %MOIST.



- - - --DISTRICT:..- _

lfATERIAL tiPE /JI<N. 6J111Y L u.y ;;.1.no

- - --
TEST DATE LIFT
~1J}1BER SAl-IPLED SAl-IPLED BY NO. LOCATION SAMPLE TAKEN FROM

I~ JI--Zg ..rf ROYG{; - rEGMS0t f~ S TA. £'0 -tOo/LAND 5101:. ,
/<€y WAy _
~p~~c ,/<,£Ncll

PROCTOR
tIDHBER

PROCTOR INFORHATION
SPECIFIC I OPT.
GRAVITY , t-IOISTURE

MAXnWH
DENSITY·

ADJUSTED
SPEEDY DRY

FIELD INFORlfATION
% ROCK I MOISTURE I ADJUSTED
RET. 04 CORRECTION ~~. DENSITY

PERCENT
CONPACTION

2JGog /01/ It6,!>

CONE, JAR & SAND (FULL) I 5. 6~ LBS.

CONE, JAR & SAND (AFTER) '"1,- 60 LBS.

lIT. OF SAND USED- 15. 0 g LBS.

ADJ. PROCTOR III 100 - %R x t-~. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) ...
100,.,

VOL. OF HOLE ... "IT. OF SAND USED 8,08 _ VOL. OF ,t1Cfze' ... 1030;3 I LBS. ROCK _
tn. OF SAND q ij', 7 CONE LBS ~ MAT.

Io.tET DENSITY'" LBS. l-IAT. 5. I 9 ... I 3 ?, 0 b . I 110I STURE CORRECTION:
VOL. HOLE .0393 ' .

%ROCK

DRY DENSITY ... WET DEN. I ~ 2, 0'
100 + 6. 8% lIOIST.

% CmlPACTION III DRY DEN. /23,65
MAX. DEN. I Z3",4-

x 100 III /2. 'j,GS

x 100... 100 10

FORMULA ... MOIST'. x (lOo-R) + R
100

x (100 - ) + •
100

SPEEDY DRY CORRECTION:

% 1101ST.

REHAPJ<S: S.D.

1 - S.D.
100

... . % MOIST.



•••••• hl'} ,.vv •• .i.l l.•••vii,,t..... ,, Uj.4J 4"'&'''.''''''4 .. 1 l' J.LLJJ \"V1UlL\",.l.LUi., iiU_\l\.ulU~""'~

-----------------~-DISTRICT PROJECT II WIN 5 '-OW Lel/E£ I?13PAI.:-/...f{:a...... _

lfATERIAL mE SAM0 Y --- CIRCLE METHOD: ABC D CmfPACTI.ON SPEC'S 95 i4

TEST DATE LIFT
1'tmlBER SANPLED SMfPLED BY NO. LOCATION SAMPLE TAKEN FROM

, ,'. 6{} 'Lt/f/7 II-Z8 ·?4 !?Oyc£ Fe.£MSf'ed\ rl~ STA, 1-137 0 0 No~TH rURAR Of) f\lp

PROCTOR I~FO~~TION FIELD It4'"FOlUlATION
PROCTOR SPECIFIC OPT. MAXnflR-l ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
t:UHBER GRAVITY . l-tOI STURE DENSITY- SPEEDY DRY RET.1J4 CORRECTION MA.'C. DENSITY COHPACTION

2,ilo /5.6 / I J. I .

. /,102-CONE, JAR & SAND (FULL) LBS.
ADJ.

CONE, JAR & SAND (AFTER) 8,64- LBS.

lIT. OF SAND USED'" 7·3a LBS.

PROCTOR .. 100 - %R x ~ULK. DEN. + (0.9 x %R x SP.GR. x 62.4
100

(100 - ) x + (0.9 x x x 62.4) m

100

- VOL. OF HOLE .. ~1T. OF SAND USED 7. 3 8 _ VOL. OF
~.~~~ 9~7 m~

4.. GZ. - , ?

1o.'£T DENSITY" LBS. liAT. 3. 72.. a / t / 7/L
VOL. HOLE • 0 3 Z Z . ,-

,0'12..6 .. .0322.. LBS. ROCK ..
. LBS. MAT.

110ISTURE CORRECTION:

% ROCK

% CO}IPACTION ... DRY DEN. 114. 85 x 100 ... /00 -t10
MAX. DEN. / / J, /

DRY DENSITY • WET DEN. / l /. 74
100 + 6.0 % }10IST.

x 100 a / 14. 85 FORMUtA .. MOIST~ x (10o-R) + R
100. .

x (100 - ) +
100 ..

SPEEDY DRY CORRECTION:

%1IOIST.

RE1lARKS: S.D.

1 - S.D.
100

.. . %MOIST.



- - _... 1.'_' ,__ .. - _._ ... - - -
DISTRICT PROJECT II WI$L(JW ?I!J/f€ /(e-eSIR

~.......-----
.•fATERIAL TiPE &1(\1 GMY CL6 y ~1AIO CIRCLE METHOD: A. BCD CmfPACTION SPEC'S 95J)

;; /'

TEST DATE LIFT
l\WIBER SAHPLED SM-1PLED BY NO. LOCATION SAMPLE TAKEN FRO~l

IY 1/-2.9-1~ ~OVClf ;: ~ ~~ r'ZZOf0r) /L4NIJ 5//)£
'KFY~
Y~I>"Ie fJf)C/./

PROCTOR I~"FOmfATION FIELD INFORNATION
PROCTOR SPECIFIC OPT. MAXnlUM ADJUSTED % ROCK l-lOISTURE ADJUSTED PERCENT
lIDNBER GRAVITY l-IOISTURE DENSITY SPEEDY DRY RET .114 CORRECTION HA."{. DENSITY COHPACTION

,

z." 608 /0,/ It. G" 3

CONE, JAR & SAND (FULL) /6,;"5 LBS.·

CONE, JAR & SAND (AFTER) [" ~ t. LBS.

llI. OF SAND USED... ~ 7.3 LBS.

ADJ. PROCTOR a 100 - %R X ~~. DEN. + (0.9 X %R'x SP.GR. X 62.4
100

(100 - ) X + (0.9 X X X 62.4) a

100

. VOL. OF HOLE. "IT. OF SAND USED 7. 73 _ VOL. OF
VI. OF SAND 98,7 CONE

'~~T 'DENSITY. LBS. HAT. 4 .L 2.. 1:1I I; g ? /
VOL. HOLE ,,0 3}; 7 '

, tJ4Zf:J .,0357 LBS. ROCK 1:1I

L,BS. MAT.

llOISTURE CORRECTION:

% ROCK

% CmlPACTION 1:1I DRY DEN. / Cg,25 X 100... 8~%
MAX. DEN. 12..3,4-

DRY DENSITY • wET DEN. !!?l lj
100 +q ? % .10IST.

t_

X 100 1:1I 160. z5 FORMULA ... MOIST.; X (lOo-R) + R
',' 100

x (100 - ) + 1:1I

100

SPEEDY DRY CORRECTION:

%I-IOIST.

REHA.PJ<S: 5.1,).

1 - S.D.
100

a ' % MOIST.



••• _ •• - -.; .•-~~ ~.~~.".. . ,.-# .... - - - .. ~ - - - - - .., - .. '.. - .. .. ..
DISTRICT PROJECT (J WI ~/St..(J()J U'I1=!: f<£,.,41R..

lrATERIAL riPE S·~.N r-yt CIRCLE METHOD: ABC D CO~~ACTION SPEC'S 9_67a

TEST DATE LIFT
NmlBER SAl-IPLED SM~LED BY NO. LOCATION SAMPLE TAKEN FROM

If II,. 2.1 ..74 {l.oYU f Don; Sm. iO~-r 95 6o'ttj~ .5() {).'11 '1fA ''''fA 1:0tt A}DV3 L../ rr
PROCTOR INFOlU-lATION FIELD INFOlUlATION

PROCTOR SPECIFIC OPT. MAXnlU~1 ADJUSTEP %ROCK HOISTURE ADJUSTED PERCENT
t:L'MBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET.04 CORRECTION HA..'<. DENSITY CO}lPACTION

.

l,2.,/O I~G 1/3,1 -

CONE, JAR & SAND (FULL) /6#44~BS.

CONE, JAR & SAND (AFTER) 3. 8Lt- LBS.

. tIT. OF SAND USED... 7. 6 " LBS.

ADJ. PROCTOR ... 100 - % R x ~~. DEN. + (0.9 x %R x SP.GR. x 62.4
100

I

(100 - ) x + (0.9 x x x 62.4) =
• 100

I

. VOL. OF HOLE ... t-IT. OF SAND USED 7,60 _ VOL. OF ,04.26· ... ,0344-1 LBS. ROCK =
WI. OF SAND 76,7 CONE . LBS. MAT.

j t ~ 'b -' I 7 .:1 /8
~~T DENSITY co LBS. HAT. . ; • ... / 2 I I) I l-IOISTURE. CORRECTION:

VOL. HOLE t :'~4·L1. '.,
It •• •

% ROCK

• t;:,

% Cm-~ACTION I: DRY DEN. II JI3 x 100 I: /0 Ch
MAX • DEN. II 3 i I

DRY DENSITY co wET DEN. I Zit '5
100 +Z 2 % !-10IST.

x 100 co /13,3 FORMULA co MOIST. x (lOo-R) + R
. 100

x (100 - ) + 0=

100

SPEEDY DRY CORRECTION:

%!-IOIST.

REHAPJ<S: S.D.

1 - S.D.
100

== . %MOIST.



.. '-
':) c; J/__ _ .' ~ 10COMPACTION SPE~'~-----..;....;;..;;;..---

.... - _...
CIRCLE METHOD: ABC D..' -...

.... '.. _'.. _ ... iII
PROJECT 0 tt /';1';':- ,; U", f.,,:~. h' /:" /\;'~ ,I' -; " .'s"

,"

-_. - (.:

-
HATERIAL tipE-~8"""'1:l.;,;' ....,' -.;./'_;}'...;'_:_...;;;.: _

.. -DISTRICT _

TEST DATE LIFT
NIJ}lBER SAHPLED SMfPLED BY NO. LOCATION SAMPLE TAKEN FROM

.20 f!-30-?4 /(O'/Cf. r: f~ .$T.4. 2/8+ 25;
" A?:Y lvA~

LAAlo 5/013 - rr1~).('/C Tf(£A/c.l1

PROCTOR INFOR}~TION FIELD INFORt'~TION

PROCTOR SPECIFIC OPT. MAXDfUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
tmMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET. 04 CORRECTION MA.~. DENSITY COHPACTION

Z6C8 /0,/ /2-6,3

CONE, JAR & SAND (FULL) /6,0 ?i LBS.
ADJ. PROCTOR ... 100 - %R x HAX. DEN. + (0.9 x %R x ~P.GR. x 62.4 =

8,72- 100CONE, JAR & SAND (AFTER) LBS.

7. ~ / (100 - ) x + (0.9 x x x 62.4) ...lIT. OF SAND USED... .,:) 0 LBS.
100

VOL. OF HOLE ... WI. OF SAND USED 7, 36
WI. OF SAND () ._: ...,

' .• I

VOL. OF .042.' ' ... *03t
CONE

LBS. ROCK ...
LBS. MAT. % ROCK

MOISTURE CORRECTION:,.") ..... r'5
j -.., ~'). ;.::) ~, c ~ ,:1, e.--

5:'-+ -.7
"''ET DENSITY'" LBS. r-~T. 4,

VOL. HOLE ...

x 100 .. l "'l:;:; {;IJ.' ".... .. {)

, "".- ,,- ') .-
DRY DENSITY ... WET DEN. ' -. 7 • () ~"')

100 +7,8% MOIST.

% CmfPACTION • DRY DEN. / z.. ~. 8/
MAX. DEN. / ?.3,f-

x 100 D /00+%,,'

FORMULA ... MOIST. ;x (lOo-R) + R
100

x (100 - ) + ...
100

SPEEDY DRY CORRECTION:

%:t-tOIST.

REHARKS: S.D.
1 - S.D.

100

D '% MOIST.



PRO C 0 -I.-V:"'-'! "':I"~' 0, , ....,JE T ~~. ... ''-. ;L _.' .. ' /\ ;' ,.; I ".

~..
__ _ 95},;

---
CO}fPACTION SPEr.'~

--~-~---,

.. (~~_. _ g-J

CIRCLE METHOD: ABC D

_..... _---
• 5 1QJ\lv y

-DISTRICT. _

"l-!ATERIAL tiPE:-_....:::.:~~:...... _

_. -
TEST DATE LIFT
r-..mlBER SAHPLED SMfPLED BY NO. LOCATION SAMPLE TAKEN FROM

2/ 11- 30-7lf toyC& I:
HALf- 5'7'A ::>OJ J5 (Lt!! $Of/.7!1 TtI/\~VAROtO/DvvlY , f - _I

PROCTOR INFOR}~TION FIELD INFOm'~TION

PROCTOR SPECIFIC OPT. MA.."<Unn-l ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
truHBER GRAVITY 1'10I STURE DENSITY SPEEDY DRY RET .04 CORRECTION HAX. DENSITY cOHPACTION

2.210 I.?, 6 //3./

/ "'''''1/-
CONE, J~ & SAND ·(FULL) (). ':'0 LBS.

ADJ.

CONE, JAR & SAND (AFTER)
() • C)-:? LBS.

tIT. OF SAND USED= -{ ?Q LBS •• tr;

PROCTOR = 100 - % R x ~IAX. DEN. + (0.9 x %R x SP.GR. x 62.4 :'
100

(100 - ) x + (0.9 x x x 62.4) =
100

-I

% ROCKLBS. ROCK =
LBS. MAT.

MOISTURE CORRECTION:

0 1} 7 6
VOL. OF • 7- '- co , 03 J
CONE

/20.32
J ',.po

-~!-f~1 ,

l\'ET DENSITY'" LBS. HAT. 3. 73
VOL. HOLE "''I:lJ ...• .,' .:1

. VOL. OF HOLE ... 1-IT. OF SAND USED 7.:"9
\IT. OF SAND 9gJ 7

x 100 ... 1/3.29'
J ,') ," ""') ....

DRY DENSITY ... YET DEN. I ;... 'J. ")_

100 +6. 2" }lOIST.

" COl-fPACTION ... DRY DEN. /' I >, 27 x 100... ..'0 0 -~.
MAX. DEN. 1/3,1 . J '.

FORMULA = MOIST. x (lOo-R) + R
100

x (100 - ) + ...
100 " ~IOIST.

SPEEDY DRY CORRECTION:

REHARKS: S.D. "" . %MOIST.
1 - S.D.roo



- - - - _.. - - - -_. ~ - .. -- -- ..
'CO}WACTION SPEC'S ~"-------CIRCLE METHOD: ABC D

PRO (J , I '4' . r· I / I' ,. r ." ..JECT i, l . • , ~I -t.::'· ./: (\:: ,\

~ H").. ..,.,' ,;' ;..

. DISTRICT _

. }IATERIAL TipF':.-._-..;;.....;...~ _

rEST DATE LIFT
l\IDrBER S~\NFLED SAHPLED BY NO • LOCATION SAMPLE TAKEN FROH

.r' ~. ~. :;. .f ._l !GZz. 11_ "::.,'. ~U p" 'Ie ,:, /: STA" 2.03 t- (JO
.;.,.. ~~ i·J.

SOUTH Itt R,NAKoa NO'J '. \' J •• . : ..... ~ f i .;: • oJ -, f!.,
-

PROCTOR INFOR}~TION FIELD I~WOR}~TION

PROCTOR SPECIFIC OPT. MAXUtUM ADJUSTED % ROCK HOISTURE ADJUSTED PERCENT
t:UMBER GRAVITY }-10I STURE DENSITY SPEEDY DRY RET.fJ4 CORRECTION HA."{. DENSITY CONPACTION

j5,b
.. :

" " / " 0"".

.- • f

CONE, JAR & SAND (FULL) J:::; ,; ~ LBS •. a. \.";

CONE, JAR & SAND (AFTER)
.... r-

LBS •. ....

lii. OF SAND USED... £ .:,-. LBS... «-r ~>

ADJ. PROCTOR ... 100 - %R X ..~. DEN. + (0.9 X %R X SP.GR. X 62.4 =
100

(100 - ) X + (0.9 X X X 62.4) ...
100

, VOL. OF HOLE a WT. OF SAND USED 6,4.3
lfI. OF SAND '} 9-, 7

VOL. OF •{j 4- 2..6'
CONE

... ,~7 3" .. "..... ... LBS. ROCK ...
LBS. MAT.

% ROCK

'k'ET DENSITY'" LBS. r-~T. ?t .f:; ... /'/9, 6
VOL. HOLE , (' 2 3

MOISTURE CORRECTION:

%}IOIST.=100

SPEEDY DRY CORRECTION:

FORMULA ... MOIST. X (lOO-R) + R
100

X (100 - ) +
X 100 = 9c;t;(~o /. '.

X 100 IS i/I,SDRY DENSITY _ WET DEN. 1/1· G
100 +"7. f %}IOIST•.",

% CO}WACTION • DRY DEN. II/.g
MAX. DEN. } / ::' ,

If, '. /J

REHARKS: S.D. ... . % MOIST•
1-~

100



- - - .. - - - - ._ - r .. __ .. -

TEST DATE tIFT
NtmBER SAMPLED SDIPLED 'BY NO. LOCATION SAMPLE TAKEN 'ROll

f.iN~ J"~
,

Q .
z..3 12 - J..,4- !fdYt6 rIEHsrt.f< Sr4", 20] fG1 : 50~~N Tb~N4Poa6P

DISXlUCT~ _

MAXERm riPE SA 1'1QY .

PROJECT' fAlltl,SttJ rAJ . L~V EE 1ft; fA / Po.

C1IlCLI HBftOD: ABC Ji -COMPACtION SPIC'S___ 9.Eft
..

~
~

<r

~
III..
~

FIELD INFORNATION
~

~
~

~ 8
ADJ. nocfoa • 100 - %R X HAl. DIm. + (0.9 X D X SP.G1t. X 62•• ~

100 . ...
n

'(100 - ) X .+ (0.9 X :It :II: 62.4;" e
100 . ~

rKlKOroR INJ'ORlotATION
____ ' m co a; p t at =: : t. ,_u,_ ; ., , ...

CONE. JAR & SAND (FULL) /6. 79 t!S.

CONE. JAR , SA1U) (ArTER). 9•51 LBS.

TiT. OF WlJ) USED- Z Z. '2. LIS.

PROCTOR " SPECUle' OPT. twCINUH ADJUstED %ROCK NOISTh1tE ADJUSTED PERCENT
lmMl3ER GRAVITY" MOISTURE DENSITY SPElmY DRY RRT.I' CORRECTION MAX. DENSm cmfPACTIOtl.

Z, tl I ,~, 113, I
-

POmmLA • HOIST. :x gOG-Il) + R.
100

x (100 - ) + @
100 • Z rrrOIST. !D

I

. VOL. 011 HOLE. PT. ·OF SAND USBD Z, 2. 2 _ VOL. or .042"
In. OP SAND ,~, 7 CONI

4,37 .,.. •7 -: ~ 6
1m" DENSItY CI LIS. ~fAT. 7· 7 Q 1/9.93

VOL. HOLE 4 0306

DRY DENSm • VET DER. Jl't '3 x 100 • III. g7?
100 + 7.2 %MOIST.

% COlIPACTION • DRY DEN. / / /, 97? x 100 - 98.?,;
MAX. DEN. 1/3,/

• ,()306 LBS. _OCl( •
LBS. MAT.

J.IOISTDlU: CORRECTION:

% lOCI
d

SPEEDY nay CORRECTION:

REr-fARKS: S.D.
1 - S.D.

100

• • %MOIST•.p'

"D.
m



--_ .... --_.- -' ..... - --'.... -'.. -
TEST DATE tIlT
NUKBER S»IPLED SAMPLED 'BY NO. LOCATIOlf SAMPLE TAKEN !'ROM

Z ':4: /""-/"'4 {<OYljJ If V\~·, , STA." ZIIt7o/RIvER. S/O~
';<ey f,v~Y/

FAlJ~JC Ta6HC#

DISTRICT~_' _

HATERIAt riPE /i8I!I. . (;#Y .CLA.Y SANP

PROncT # f!J/IlIS LO $V LI!1/ E. € ~6 eA l ~

CIRCLE HlmIOD: A J ~ D COMPACTION SPEC'S 9S ~ ~,
~

i
m
U1....

PROCTOR SPECIFIC' OPT. HAXDJUK ADJUSTED % ROC1( }IOIS7URE ADJUSTED PERCENt
tltMBER GRAVITY MOISTURE DENSITY SPEEDY DRY RET.f}4 CORRECTION MAX. DENSItY COMPACTION.

2.60'1 10.1 rt6,3
..

. PIELlJ IRFORlIAi'tON1tRoctOR INFOBMAnOli'

COD, JAR & SAND (FULL) 1&, 0 7 LBS.

con. JAR & SAND (AFTER) a.4(; LIS.

. UT. OF SAND USED- l 6[ LIS.

~

~
8. . ~

ADJ. PltOCTOB.. 100 - %R. x HAX. DEN• .,. (0.9 x %1l x SP.GR. x 62. ~
100 . ...

n, .
'100 - ) x + (0.9 x x x 62.41. Q

WO . ~

. VOL. OF HOLE .. ft. OF SAm USED 7, 'J . _VOL. OF •() +ZG' ••• 0315
wr. OF SAND 9 8'. 7 COD

WETDENsm- LBS.HAT. 4.+7 -/Z,.565
VOL. HOLE r 0 '3 f 5

DRY DENSITY • WET DEN. I Z'I S65 x 100 • / Z2 23
100 + 6.0%lIOIST. •

%Ct»fPACTION • DRY DEN. I 22, 23 x 100. Q t) 0;
.1&... DEN. I 2. 3. tJ ' / /,

~.~K ~ %~
~.~. ~

l-JOlSTURE CORREClIOth

FORIIUu De MOIST. :Ie (lOO-Il) + It
100 .

:Ie {lOO _ ) + fil
- 100 .. • %HOIST. ~

SPIlI!IIY DRY COIUlECTIOIII I
mtAlUCS: S.D.

1 - S.D.
100

• • %M{)IST~ .
~.
m



-------------------
TEST DATE LIlT
h"ImBER SAMPLED SAMPLED 'BY NO. LOCATION .,.aYorta 7AKEN FROM

kEY UJJ.Y/.
~

~,rtY
Q .

2. 5. /'}. .. /-,4' !<Oyt.s P.: . s1A. ~(J'l +8D .. /tItlE/(, "1>£ PAIJAIG jP.ENc:H•

PRUCTOll INFORMATION .,. ~--, . FIELD INFOlU1AnON
PROCTOR SPECIFIC orr. HAXDmt ADJUSlED % ROCK )IOISTlJRE ADJUSTED PERCENt
NUMBER GRAV:rn .roIstURE DEHSITY SPElmY DRY REt. 114 CORRECTION %fAX. DENSITY COMPACTION

~

2,'08 10.1 11.6.3 .
-

DIsmICT':-_~--,------__:o.---

MATIlIAL mE Iil/fIl, (;,4(41 t~\'_".....llM__.,;.;~/J)~__

CONE, JAR & SAND (FULL) /6, "l.l LBS.

CONE. .JAR & SAND (AnD) 9~ 1.. 6 LBS.

. w. or SAND USDa 6,26 LIS.

PROJECT , W#15LO~ LEVlte f{f!~AI&

CIB.CLB HEmOD: ABC J) CC»-IPACtIOll SPEC t s 95& ~
I....

. tt'....
~

m
(JI....

~

!
8

ADJ. PRocToa. 100 - % R 11: MAX. DEN.... co., x D 11: SP.GR. x 62. ~
100 ' ...

o

jl00 - ) x + (0.9 x x x 62.4). 6
wo . ~

. VOL. or BOtE. lJ'r. OF SAJm 11m 6.96 .. VOL. or , 0/f2.6-
Vi. or SAND "f 7 COD

\Tr DENSITY. tM. MAT., , 3.6 • /Z'J 032-
VOL. BOLE • 02.7') •

DRY DENSITY a WET DR. / t.'l, 03 2- X 100 .. /2 Z /"
100 + S,6 % HOIst. '

%COMPACnON • DRY DEN. JZ1..18' x 100 .. 19%
MAX. DEN. 1 ~ 3, t

III .02.79 LBS. ROCK ..
LBS. HAT.

MOISTURE CORRBCrtOK:

FORMULA • HOIST. 11: (100-10 + It.
. 100

'X (100 - ) + •
100

SPEEDY DRY CORRECTION:

Z ROC]
d

"HOIST. ~
I

mtA1U<S: S.D.
1 - s.n.

'i'Ot)

• . I HOIST~.

"'D.
~



-------------------
'lEST DATE tIFT
NlJ}fBER SA1'lPLED SAMPLED 'BY DO. LOCATION SAMPLE TAt<BN FROM .

12/5/'4 ~ PI NJs." . . 5"-A. !b9 t bO £
.

2.6 t<oy~s f LEII£!f?R, ..

DIsmCT....... ~--

MATERIAL riPE ERN].' (;4'l' ·Ct4 Y .. 54!P
I

PROJECT' IAJIiI/Sl.ow L!V€,£ /{eel.l12....

CmctS HlmlOD: A. BCD COMPACTION SPm'S 1S4 ~
?
~

i
m..
~

PROCTOR SPECIFIC' OPT. HAXDlUIi ADJUSTED %ROCl{ MOISTlIRB ADJUSTnD PERCENT
tKJloIBER ClAVIn MOISTURE DENSITY SPBlmY nn RET.'4 CORRECTION }lAX. Dusm COl-JPACTION.

~.'()CJ lal 11.6,3
-

PROCTOR INFORMATION-- -----~~ --- FIELD INFORMATION

CONE, .JAI. , SAND (FULL) I G. 15 tBS.

CONE. .JAR , SAID (An'Ell) 9~ 5 g LBS.

• t11'. or SAND USED- 6. 57 LIS.

~

~
8

ADJ. Pllocmll • 100 - % It '.It MAX. DEN. + CO.9 '.It n. '.It SP.G1t. k 62. ~
100 . E

o

(100 - ) k + (0., x x x 62.4). Ei
100 . ffi

. VOL. 01' HOLE • ft. OF SAND USED ',5 7 _ VOL. or
tn. or SAND '8.7 CONE

WET DENSItY. LIS. MAT. 2, 9B. p • I ~4# 61(
VOL. HOLE ,0 Z. 3'

DRY DENSITY • VET DEN., I tof· (''1J.6 x 100 ... 1/9. ZOJ..
100 +4.' Z lIOIST.

% COMPACTION. DRY DEN. 119.2.0'1. x 100· 96#5$
MAX. DEN. It 3, If

,64;"(; .
I • ,Ot. 3' L88. lOCK _ % ROC

~.~. ~

IIOIS'l'IJRE CORUcnoN:

FO'RMlJLA • MOIST. x (100-1) + R.
. 100

x GOO _ ) + 6l
100 • %l-IOIST. 5;

I
SPEEDY DRY CORRBCTION:

RmARKS: S.D.
1 - S.D.

IOO

• . %H01STo:.'

""D

g;:



------------- ------
...- -- .- -_.- ....---

.
DISTlUCT . PROJJCT' /k/A/St.pW LEII££ R.' plitt

TEST DATB LIn
~IBtt WfPtED SAMPLED "BY NO. LOCATION SAHPL! TAKEN FROM

p nAl/~lI
•

STA. "ZO~f70 ~ LEveE
.

.:j. ]. 12/5·/94- /?,YCE J; CP..

HATERIAL mE fidtl,' aM'! ...cIA r .. StfAlO CDCLI HImtOJ): ABC D CQHPACTION SPBCtS ?so ~
I
~

<r
i
m..
~

PROCTOR SPECIFIC' OPT. MAXDIUH ADJ't1STBD % lOCI( }IOISTURE ADJUST£!) PERCENT
NUMBER Guv:rn MOISTURE DENSITr SPBlmY DRY RET.U4 COllRECTION' MAX. DmsIn' COMPACTION

~J60&' 1f},J 11.(,3 .
-

.~~... FIELD INFORHAnONPROCTOR·It.'FOIGIATtoN

CONE, JAR & SAND (PULL) / (;;'/3

CONE. JAR &~ (AFTEa) 9~ 1.. 2-

. In. OF SAND USE»- 6. , ,

LBS.

LBS.

w.

!

!
8

ADJ. PROCioa. - 100 - %R x pax. DM. + CO.9 x n x SP.GR.. x 62. ~
100 . _

n

.clOO - ) z :,. (0.9 x ! x 62.4). 6
roo . ~

. VOL. or BOLE. tn. OF SAIm USED· 6_ 9l
In. OP SAND 9 &'.7

WET DENSITY .. tBS. MAT. 3157
VOL. HOLI • () 't 7i-

• VOL. OF
COD

• 130,2.'2

,01;t6 . .. ,Ot. 74 ~s. ~ ~

LBS. HAf.

MOISTOU CORRECtION.

%ltOCl
d

DRY DENSITY • WET ])EN'. J3 o. t?Z. x 100 • /1 G. ~Z
loa +3.8% HOIST.

% CQltpACTION .. DRY DEN. I t. ~.&2. x 100 • /00 +1d
MAX. DEN.. I t.1t'f

rmooitA • HOIST. x nOO-It) + D.
• 100

z ~oO }+ • %IlOIST. ~
I

SPEEDY DRY COlUlEC"fION:

ItF.!fAlU{S: S.D.
1 - S.D.roo

a . %HOIST.~ .
"U.
m



-------------------
tEST DAtE LIFT
mlBER S»[PtED SAMPLED 'BY NO. LOCATIOH SAMPLE TADN FROH

, e""""9#
# ,

11./§/94'
..

f
.

2. 8, /(fJYCI! I[ Gil. S~A. 2/61'00 LevEE

PROJECT' ~INS Ltlw ·Leu€,i! /(eeAII(DISTRICT ...,.-__

MATIR.IAL riPE DBN, G.~At 1 eLI:r .... SAND CIR.CtI HIrHOD: ABC D COHPACfIOH SPEC'S 1fiZ, ~
?...
<fI

i
m
it

... PRaeTOR INFOlmATtON ... .. . .... . ,-~~" Ffi;LD "INFORMATION
PROCTOR SPECIFIC' OPT. MAXDJUM ADJUSTED % ROCK lJOISTURE ADJUSDI> PEllCENT
leWDER. GRAvm MOISTURE DENSITY SPEEDY DRY RU./4 CORRECTIOI MAX. DENSITY COHPACTION.

~#6og 10./ It 6•.3

-
COD. JD & SAND (FULL) /6.()5 LBS.

t •

cau. JAR & SAND (An'EI) 9. 34- LBS.

. tn. OP SABD USED-_. 6. 7t LIS.

~

i
8

ADJ. PaocToR • 100 - %R 2C MAX. DElI. + (0.9 x III x SP.Gll. x 62. ~
100 . E

n
(100 - ) x +(0.9 x x x 62.4). ~

wo . ~

, VOL. OF HOLE. lIT. OF SAND USED f·7J _ VOL. or #01/-1..0" • •()t.~'1- US.IOctC • %IOCl
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APPENDIX D
SPEEDIE AND
ASSOCIATES
TESTING REPORTS



Dear Mr. Delph:

As always, should you have any questions, please do not hesitate to call.

As requested by Surface Contracting, we have performed laboratory testing of the
referenced materials obtained from the quarry at Bidahochi and from stockpiles at the
levee site.

HENRIETTA SPEEDIE, C.E.O.
JAMES A. SPEEDIE, P.E.

GREGG A. CREASER, P.E.
BRETT P. CREASER, P.E.

DONALD L CORNEUSON, P.E.

RE: Reports of Laboratory Tests
Winslow Levee Rlprap
Winslow, Arizona

April 18, 1995

Mr. Kent Delph
Cella Barr Associates
4911 East Broadway
Tucson, Arizona 85711

Test results from these samples are identified as Lab Sample No.s 942-001 through
942-022, copies of which are attached hereto. Laboratory testing was performed by
NICET-certified technicians, under the overall supervision and review of the writer, who
is a registered professional engineer in the State of Arizona.

5PEECIE
AND ASSOCIATES
GEOTECHNICAL I ENVIRONMENTAL I MATERIALS ENGINEERS

11029 N. 24th AVE., SUITE 805 • PHOENIX, ARIZONA 85029 • (602) 997-6391 • FAX (602) 943-5508
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REPORT OF LABORATORY TESTS

* Out of Specification
** Specific Gravity Tests were performed on (3) individual +6"

samples and Percent of Absorption calculated based on S.S.D
and oven dry weights.

SPEEOIE
AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805· PHOENIX, ARIZONA 85029

AVG
2.860
2.902
2.986

1.5

C

tOO

0-5.0

2.853
2.898
2.988
1.6

.............................. ................... .
:::::::::::::::::::::::::::::::::::::':

B
2.863
2.902
2.978

1.3

too
tOO

73

28

10.7*

. .. .

•l~II~~ m

A

4822.2

3.5
15.6

2.864
2.907
2.991

1.5

MECHANICAL ANALYSIS:

t2 INCH

6 INCH

t8 INCR

24 INCH

3 1/2 INCH

.....................................

••••••• ••• ••••••~,tJo •••••••••·i••••••••••••~I!~I~J ••••••

SULFATE SOUNDNESS (%) LOSS: 5.6

SPECIFIC GRAVITY:**
Bulk Specific Gravity:
S.S.D. Specific Gravity:
Apparent Specific Gravity:
Absorption (%):

TOTAL SAMPLE WEIGHT (lb.):
LOS ANGELES ABRASION:

% Loss - 100 Revs:
% Loss - 500 Revs:

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS .DATE: 9/20/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-001
BORING NO.: - FIELD SAMPLE NO.: - . SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 9/15/94 TESTED BY: JB/DP DATE: 9/15/94
REMARKS:
SAMPLE LOCATION: Quarry-Bidahochi, Arizona
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SPEEOIE
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GEOTECH NICALI MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805· PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DA~E: 10/30/94
LOCATION: Winslow, Arizona
CLI ENT: Surface Contracting LAB SAMPLE NO.: 942-003
BORING NO.: - FIELD SAMPLE NO.: _. SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 10/19/94 TESTED BY: JB/DP DATE: 10/19/94
REMARKS: 2704 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

MECHANICAL ANALYSIS:

24 IHCH

18 IMCH

12 IHCH

6 IMCH

3 1/2 IHeH

TOTAL SAMPLE WEIGHT (lb.):

......... ........... .
~i~i ~)~~:#~(:< :::#SSl;853:::::
.. (~~4i~~!:y~:J.

100

77

34

4

0.8

7002. 1

............... .. ............................... .

~'~~;'FI~~~I~~':•
lao

0-5.0



REPORT OF LABORATORY TESTS

5PEECIE
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PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 10/30/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-004
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 10/27/94 TESTED BY: JB/DP DATE: 10/27/94
REMARKS: 3037 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

100

0-5.0

...................................... .

2.6

35

11

57

tOO

......................... . .

i~II·J.

5068.5

6 INCH

MECHANICAL ANALYSIS:

24 INCR

12 INCH

18 INCR

3 1/2 INCH

1•••i.i••••i••I·~~I.J ••i•••••• iJ·· ••i••i••~I"~;I~lJiJ ••i

TOTAL SAMPLE WEIGHT (lb.):
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24 IHCH 100 100

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/07/94.
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-005
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/07/94 TESTED BY: JB DATE: 11/07/94
REMARKS: 5371 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

0-5.00.2

8144.7

MECHANICAL ANALYSIS:

6 INCH

12 IHCH

18 IHCH 73

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

I SPEECIE
AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS11- l1_029_N,_24_th_A_VE_,,_SU_IT_E_80_5O_PHOE_N_IX_,_AR_IZ_ONA_850_29 :--
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18 INCH 81
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U INCH 100 100

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/07/94
LOCATION: Winslow, Arizona
CLIENT:. Surface COntracting LAB SAMPLE NO.: 942-006
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/07 TESTED BY: JB DATE: 11/07/94
REMARKS: 6472 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

0-5.0

10

57

1.8

7468.2

6 INCH

12 INCH

3 1/2 IRCH

TOTAL SAMPLE WEIGHT (lb.):
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18 INCH at
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U INCH 100 loa

REPORT OF LABORATORY TESTS

PR~ECT: Winslow Levee Riprap Supply PRO..JECT NO. 940942TS DATE: 11/08/94
LOCATION: Winslow, Arizona
eLi ENT: Surface COntracting LAB SAMPLE NO.: 942-007
BORING NO.: - .FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/08/94 TESTED BY: JB DATE: 11/08/94
REMARKS: 7211 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

0-5.0

31

0.4

3.9

7344.8

6 INCH

12 IHen

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):
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MECHANICAL ANALYSIS:

REPORT OF LABORATORY TESTS

SPEECIE
AND ASSOCIATES
GEOTECHNICAL/ MATERIALS/SITE ENGINEERS
11029 N. 24lh AVE., SUITE 80S· PHOENIX, ARIZONA 8S029
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24 INCH 100 100

0-5.01.4

15

45

1155.6

6 INCH

18 IHCH

12 INCH

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

PROJECT: Winslow Levee Riprap Supply PRO.JECT NO. 940942TS DATE: 11/10/9~

LOCATION: Winslow, Arizona
CLIENT:· Surface Contracting LAB SAMPLE NO.: 942-008
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/10/94 TESTED BY: JB DATE: 11/10/94
REMARKS: 8714 Tons delivered to site at time of test
SAMPLE LOCATION: stockpile at levee site
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24 INCH 100 100

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/11/9~

LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-009
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/11/94 TESTED BY: JB DATE: 11/11/94
REMARKS: 9630 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

.0-5.0

58

7.7*

7978.4

MECHANICAL ANALYSIS:

6 IHCH

11 \HeH

18 IHCH 79

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

I SPEECIE
AND ASSOC:IATES

I
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE.• SUITE 805· PHOENIX. ARIZONA 85029
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REPORT OF LABORATORY TESTS

PRO..JECT: Winslow Levee Riprap Supply PRO..JECT NO. 940942TS DATE: 11/15/9~

LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-010
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/15/94 TESTED BY: JB DATE: 11/15/94
REMARKS: 10,600 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

.11.llllllllilii~;~i.illll.:lli.:li.li.lil·.~~I;!~}I:I:I.il:••ili.ili~!I~II.·.:li 1.:·:II.ill~illi~~ll·l.I·:·.
U IHCH 100 100

18 IHCH 89

It INCH 38

6 INCH 3.2

3 1/2 INCH 0.5 0-5.0

TOTAL SAMPLE WEIGHT (lb.): 7945.7
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24 IRCH 100 100

REPORT OF LABORATORY TESTS

PR~ECT: Winslow Levee Riprap Supply PRO,JECT NO. 940942TS DATE: 11/18/9~

LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-011
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/18/94 TESTED BY: JB DATE: 11/18/94
REMARKS: 12,285 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
I
I

18 IRCH

a INCH

6 INCH

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.): 6154.5

60

30

1.5

0.2 0-5.0
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REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/22/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-012
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/22/94 TESTED BY: JB DATE: 11/22/94
REMARKS: 13,978 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I
I
I
I

t8 IHeH

12 IRCH

6 IRCH

3 t/2 IHCH

TOTAL SAMPLE WEIGHT (lb.): 7062.8

81

1

0.5 0-5.0



18 IRCH 80
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U IRCH 100 100

REPORT OF LABORATORY TESTS

PRO.JECT: Winslow Levee Riprap Supply PRO.JECT NO. 940942TS DATE: 11/23/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-013
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/23/94 TESTED BY: JB DATE: 11/23/94
REMARKS: 15,324 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

0-5.0

33

0.3

1.1

9409.9

6 IKCH

12 IKCH

3 1/2 IRCH

TOTAL SAMPLE WEIGHT (lb.):
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24 IHCH tOO tOO

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 11/28/~4

LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-014
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/28/94 TESTED BY: JB DATE: 11/28/94
REMARKS: 16,393 Tons delivered to site at time of test
SAMPLE LOCATION: stockpile at levee site

MECHANICAL ANALYSIS:

0-5.0

t t

t .9

41

8363.2

t8 IHCH

12 IHCH

3 t/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

, .I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



REPORT OF LABORATORY TESTS

MECHANICAL ANALYSIS:

SPEECIE
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100

0-5.0

....................................... .

·:·:~ffi~I~I~~~I~~::I!·!
':-:-:-:-:':-:':'.':':-:<':-:-:':':-:-:

1.3

10

13

7888.5

6 INCH

H I~H 1~

18 IRCH

12 INCH

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-015
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/30/94 TESTED BY: RM DATE: 11/30/94
REMARKS: 18,000 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site
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MECHANICAL ANALYSIS:

REPORT OF LABORATORY TESTS
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2~ IHCH 100 tOO

0-5. 0

8

1.1

18

52

6112.5

6 INCH

t8 IHeH

12 IHCH

3 1/2 IHCH

TOTAL SAMPLE WEIGHT (lb.):

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/9~

LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-016
BORI NG NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 11/30/94 TESTED BY: RM DATE: 11/30/94
REMARKS: 19,100 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site
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MECHANICAL ANALYSIS:
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REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/9.4
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-017
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 12/2/94 TESTED BY: RM DATE: 12/2/94
REMARKS: 21,400 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

0-5.02.3

92

11

58

6898.8

6 IHCH

18 INCH

12 IRCH

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):
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PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-018
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 12/2/94 TESTED BY: RM DATE: 12/2/94
REMARKS: 21,580 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

REPORT OF LABORATORY TESTS

5PEEOIE
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0-5.0

6

78

0.9

100 100

7743.4

6 IHCH

MECHANICAL ANALYSIS:

Z4 IHCH

a INCH

18 IHCH

3 In INCH

TOTAL SAMPLE WEIGHT (lb.):
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MECHANICAL ANALYSIS:
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REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-019
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 12/5/94 TESTED BY: RM DATE: 12/5/94
REMARKS: 23,200 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

0-5.01.9

12

92

49

5411.2

6 IHCH

121HCH

18 IHCH

3 1/2 IHCH

TOTAL SAMPLE WEIGHT (lb.):

I-I
I
I
I
I
I
I
I
I
I
I
I
I
I"
I
I
I
I
I
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5PEECIE
AND ASSOCIATES
GEOTECHNICAL I ENVIRONMENTAL I MATERIALS ENGINEERS
11029 N. 24th AVE., SUITE 805 • PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona
CLI ENT: Surface Contracting LAB SAMPLE NO.: 942-020
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCR IPTION: 24" minus Riprap
SAMPLED BY: client DATE: 12/7/94 TESTED BY: RM DATE: 12/7/94
REMARKS: 25,400 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

MECHANICAL ANALYSIS:

JliliilliJliIJI~\r~IIJill:J~~r~!!~)iJII:l~~!K~~IJJ~~~,~'~~f,~~JiiJ:J:
2' INCH 100 100

18 INCH 68

12 IHCH 29

6 INCH 2

3 t/2 INCH 0.6 0-5.0

TOTAL SAMPLE WEIGHT (lb.): 5645.5



PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/94
LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-021
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 12/8/94 TESTED BY: RM DATE: 12/8/94
REMARKS: 26,073 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

REPORT OF LABORATORY TESTS

100

0-5.0

11

0.6

75

100

6597.0

6 INCH

MECHANICAL ANALYSIS:

SPEEOIE
ANC ASSOCIATES
GEOTECHNICAl/MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805· PHOENIX. ARIZONA 85029

24 INCH

12 INCH

18 INCH

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

1. 1
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REPORT OF LABORATORY TESTS

MECHANICAL ANALYSIS:

5PEECIE
AND ASSOCIATES
GEOTECHNICALJ MATERIALSISITE ENGINEERS
11029 N 24th AVE., SUITE 805· PHOENIX, ARIZONA 85029

Illililll~ir~lilllij~~il~)lli~l'J.!~~lllll:~~~I~'~I~~I!:ilii
24 IHCM 100 tOO

0-5.0

5

8t

0.3

6t

6468.0

6 INCM

18 IRCM

12 IHCM

3 1/2 INCH

TOTAL SAMPLE WEIGHT (lb.):

PROJECT: Winslow Levee Riprap Supply PROJECT NO. 940942TS DATE: 12/20/~4

LOCATION: Winslow, Arizona
CLIENT: Surface Contracting LAB SAMPLE NO.: 942-022
BORING NO.: - FIELD SAMPLE NO.: - SAMPLE DEPTH:
MATERIAL DESCRIPTION: 24" minus Riprap
SAMPLED BY: client DATE: 12/9/94 TESTED BY: RM DATE: 12/9/94
REMARKS: 26,803 Tons delivered to site at time of test
SAMPLE LOCATION: Stockpile at levee site

1. 1

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I



arrived on site.

sta. 208 + 00; excavator was about sta. 210 + 00 when the writer

go over the solid mass of sandstone, as long as the excavation was

The writer was on site at the clients request to monitor the

1

940959TS

1 OF

November 16, 1994
Cloudy/windy
Robert Muns

Robert Huns

The contractors method of

PROJECT NO:

SHEET

ENG.JTECH.

Kent Delph/Cella Barr Associates
Joel Perkins

Winslow Levee Repair Project DATE
Winslow, Arizona WEATHER
Pierson Construction ENG.JTECH.

DAILY FIELD REPORT

5PEECIE
AND ASSOCIATES
GEOTECHNICAL! MATERIALS/SITE ENGINEERS

Material met project specifications.

The excavator encountered layers of sandstone beginning about

on samples of bentonite slurry taken at about sta. 209 + 50.

The writer observed the contractor's quality control testing

placing slurry backfill also appeared to meet specifications.

slurry cutoff wall construction. Contractor is working north from

10' below existing ground, starting at approximately Sta. 210 + 50.

The mass of sandstone is fairly solid below 15' depth. Kent Delph

told Mr. Lewis it would be acceptable to reduce the trench depth to

at least 18' deep in that area. The writer made numerous random

depth measurements and determined that the trench was at least

18.4' deep in the rocky area, and 20' deep in most places.

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

PROGRESS OF WORK

PROJECT
LOCATION'
CONTRACTOR

6O.11:r/M
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The writer was on site at the clients request to monitor the

determined that the material met project requirements for

twice. The slurry met project specifications for viscosity and unit

excavator scraped hard rock at that depth at Sta. 211 + 00.

1

940959TS

1 OF

November 17, 1994
Clear/breezy
Robert Huns

Robert Muns

PROJECT NO:

SHEET

ENG./TECH.

Kent Delph/Cella Barr Associates
Joel Perkins

The writer also sampled bentonite slurry

DAILY FIELD REPORT

5PEECIE
AND ASSOCIATES
GEOTECHNICAL! MATERIALS/SITE ENGINEERS

construction of the bentonite slurry cutoff wall. The contractor

continues trench excavation from sta. 210 + 60 working north.

The excavator is still encountering large rocks at about 15'

below natural ground level, from Sta. 210 + 50 to sta. 211 + 50.

Thewri ter continued making depth checks during the excavation

process. The trench was at least 18.5' deep in the rocky area. The

Excavator encountered easy digging to 20' depth from about Sta. 211

+ 50 to Sta. 212 + 50. Excavation stopped for the day at this

point. Backfill was completed to Sta. 210 + 50 by day's end.

The writer sampled bentonite backfill twice during the day and

consistency (slump).

weight.

PROGRESS OF WORK

PROJECT Winslow Levee Repair Project DATE
LOCATION . Winslow, Arizona WEATHER
CONTRACTOR Pierson Construction ENG./TECH.

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

6O.11.:r/M
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least 15 pcf lighter that backfill is met.

The writer was on site at the clients request to monitor the

weighed 108 pcf, so the requirement for slurry density being at

construction of the bentonite slurry cutoff wall and to perform

1

940959TS

1 OF

November 18, 1994
Clear/windy
Robert Huns

Test results on the

Robert Huns

SHEET

PROJECT NO:

ENG./TECH.

Kent Delph/Cella Barr Associates
Joel Perkins

DAILY FIELD REPORT

5PEECIE
AND ASSOCIATES
GEOTECHNICALJ MATERIALS I SITE ENGINEERS

tests on bentonite slurry and slurry backfill.

Two slump tests were performed on slurry backfill. Those tests

indicated the slurry backfill met project specifications for mix

consistency. One set of slurry samples was tested for viscosity

and unit weight. Slurry trench was finished before lunch so there

was no sample of slurry taken after that.

the trench was unusually dense today (82 pcf), probably due to the

slurry were acceptable. The slurry sample from 15' below the top of

sandstone particles in the' slurry, from scraping and breaking

sandstone with the excavator. The slurry backfill at that point

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

PROJECT Winslow Levee Repair Project DATE
LOCATION Winslow, Arizona WEATHER
CONTRACTOR Pierson Constructi on ENG./TECH.

PROGRESS OF WORK

6O.11.:r/M
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placing 3000 lbs. of bentonite on each 8' by 200' strip and mixing

it to a l' depth with an agricultural disc. The process to be

repeated on the lower l' of soil after "the first foot of material

The writer spoke to Joe Lewis about his proposed procedure for

mixing dry bentonite and soil for the slope cutoff wall. An outline

of the plan is as follows:

The soil for the slope fill (green clayey sand/import) is

spread uniformly about 2' deep by 30' wide and 800' long. The

bentonite will be spread by the loader bucket in 4 strips about 8'

wide. Approximately 200' of the soil will be worked at a time,

The writer was on site at the clients request to monitor the

1OF1

November 21, 1994
Clear
Robert Nuns

Robert Nuns

PROJECT NO: 940959TS

SHEET

ENG.rrECH.

Kent Delph/Cella Barr Associates
Joel Perkins

DAILY FIELD REPORT

5PEECIE
AND ASSOCIATES
GEOTECHNICAL! MATERIALS I SITE ENGINEERS

construction of the bentonite/soil cutoff wall. The slurry trench

is completed to the cutoff wall hinge line. Contractor placed geo

grid over slurry backfill in trench, overlapping the trench sides

by 4 to 5 feet, then began placing clayey sand mixed with some

bentoni te sl urry on top of geo grid attempting to "bridge" the set

slurry in the trench.

is used.

PROGRESS OF WORK

PROJECT Winslow Levee Repair Project DATE
LOCATION Winslow I "Arizona WEATHER
CONTRACTOR Pierson Construction ENG.rrECH.

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

6O.11;r/M
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bentonite.

The excavations to tie-in new bentonite cutoff wall into the

which would raise the bentonite content to around 2.6%.

percentage of bentonite later, as he has extra material on hand

1

940959TS

1 OF

November 22, 1994
Cloudy
Robert Muns

Robert Muns

PROJECT NO:

SHEET

ENG./TECH.

Kent Delph/Cella Barr Associates
Joel Perkins

DAILY FIELD REPORT

5FtEECIE
AND ASSOCIATES
GEOTECHNICALI MATERIALS/SITE ENGINEERS

The agricultural disc does an effective job of mixing soil and

+ 00. The existing core is visible.

existing bentonite core were completed at stations 208 + 00 and 213

The writer was on site at the clients request to monitor the

construction of the bentonite/soil cutoff wall. The contractor was

preparing the bentonite/soil mixture for use on the slope portion

of the cutoff wall, mixing imported clayey sand with bentonite,

using a farm tractor and agricultural disc.

The writer observed the placement of bentonite on the soil to

be mixed, and determined that the process would result in a mixture

containing at least 2.04 % bentonite by weight, assumdng that the

soil in place has a unit weight of 100 pcf or less (maximum density

is approximately 104.2 pcf) Joe Lewis is planning to add a higher

PROGRESS OF WORK

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

PROJECT Winslow Levee Repair Project DATE
LOCATION Winslow, Arizona' WEATHER
CONTRACTOR Pierson Construction ENG./TECH.

6O.11:r/M
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ensure consistent compaction. Test resul ts indicated acceptable

The writer was on site at the clients request to monitor the

thoroughly with the trackhoe bucket. The writer performed field

spread about 8" to 10" deep with a trackhoe, and compacted

1

940959TS

1 OF

November 23, 1994
Clear
Robert Muns

Robert Muns

PROJECT NO:

SHEET

ENG.rrECH.

Kent Delph/Cella Barr Associates
Joel Perkins

After the tie-ins were backfilled, bentonite/soil

Winslow Levee Repair Project DATE
Winslow, Arizona WEATHER
Pierson Construction ENG.rrECH.

DAILY FIELD REPORT

SPEECIE
AND ASSOCIATES
GEOfECHNICALI MATERIALS I SITE ENGINEERS

construction of the bentonite/soil slope cutoff wall.

The contractor had mixed bentonite and approved clayey sand

with an agricultural disc with just over 2.0% bentonite in the mix

density test in each trench, and observed the entire operation to

compaction.

(see Daily Field Report dated 11/22/94). They started the slope

cutoff wall by backfilling the two tie-in trenches with

bentonite/soil mixture, to tie the slope cutoff wall into the old

bentonite core. The trenches were backfilled in lifts, each lift

mixture was placed across the face of the levee from sta. 208 + 00

to sta. 213 + 00, one lift about 10" deep. A large sheepfoot was

used for compaction.

PROJECT
LOCATION
CONTRACTOR

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

PROGRESS OF WORK

6O.11:r/M
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construction of the bentonite/soil slope cutoff wall.

The writer was on site at the clients request to monitor the

Construction continues on slope cutoff wall, with the

contractor using a paddle wheel scraper to move the mixed soil/

the slope to near finished grade and the material was compacted

with the sheepfoot working up and down the slope face.

1

Dual-drum

OF1

November 28, 1994
Clear
Robert Huns

Robert Muns

PROJECT NO: 94095 9TS

SHEET

ENG./TECH.

Kent Delph/Cella Barr Associates
Joel Perkins

DAILY FIELD REPORT

5PEECIE
AND ASSOCIATES
GEOTECHNICALI MATERIALS I SITE ENGINEERS

bentonite and to place the material on the slope.

static sheepfoot being used for compaction. The writer performed

one sand cone density test on the lift completed today. Test

resul ts showed acceptable compaction. Moisture was 9.6 , below

optimum, but that will allow the bentonite good well potential in

place.

The embankment fill was built out past the T.O.E of slope, so

the top of the slope could be formed by pushing the excess material

up the slope with the D-8 CAT. The CAT was used to roughly shape

PROJECT Winslow Levee Repair Project DATE
LOCATION Wins low, Ari zona WEATHER
CONTRACTOR Pierson Construction ENG./TECH.

PROGRESS OF WORK

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

6O.11:r/M
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construction of the bentonite/soil slope cutoff wall. Fill

expressed concern over the contractor's method of embankment

construction; pushing fill up the slope, placing it on an inclined

The writer was on site at the clients request to monitor the

1

940959TS

1 OF

November 29, 1994
Cloudy
Robert Muns

Robert Muns

PROJECT NO:

SHEET

ENG./TECH.

Kent Delph/Cella Barr Associates
Joel Perkins

Wins low Levee Repai r Pro ject DATE
Winslow, Arizona WEATHER
Pierson Construction ENG./TECH.

DAILY FIELD REPORT

5PEECIE
AND ASSOCIATES
GEOTECHNICAl/MATERIALS/SITE ENGINEERS

area, and compacting on an incline, rather than adding fill in

construction is complete except for trimming to finished grade.

The wri ter attended today' s construction progress meeting, and

level lifts and later trimming the slope. Kent Delph/Cella Barr

Associates acknowledged these concerns, but seemed satisfied with

the contractor's methods.

and 93.1 , of a standard proctor.

The wri ter performed two nuclear density tests on the finished

slope face. Test results indicated relative compaction of 94.7 ,

PROJECT
LOCATION
CONTRACTOR

CLIENT'S REPRESENTATIVE
CONTRACTOR'S REPRESENTATIVE
VISITORS ON SITE

PROGRESS OF WORK

6O.11.:r/M

I
I
I
I
I
I
I

-I
I
I
I
I
I
I
I
I
I
I
I



--~--~~-----~-~----
5PEECIE
AND ASSOCIATES
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TABULATION OF FIELD DENSITY TESTS
Year 1994

Sheet 10f 1

Project
location
Client

Winslow Levee Repair Project
Winslow, Arizona
Cella Barr Associates

Project No.

Contractor

940959TS

Pierson Construction
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Feet % PCF % PCF % %

1

2

3

4

5

6

4837.0 Cutoff Wall/Tie-in
Sta. 208 + 00

4838.0 Cutoff Wall/Tie-in
Sta. 213 + 00

4842.0 Cutoff Wall/Slope
Sta. 210 + 70

4843.0 Cutoff Wall/Side slope
Sta. 209 + 40

4842.5 Cutoff Wall/Side slope
Sta. 210 + 00

4844.0 Cutoff Wall/Side slope
Sta. 209 + 30

959 18.1 104.6 9.6 98.6
005

959 18.1 104.6 10.8 102.2
005
959 16.7* 109.1* 8.7 115.5
005
959 18.1 104.6 9.2 98.2
005
959 18.1 104.6 10.2 98.7
005
959 18.1 104.6 11.9 97.1
005

94.6 R/A A 11/23/94 RM

98.1 R/A A 11/23/94 RM

100+ R/A A 11/23/94 RM

94.3 R/A A 11/28/94 RM

94.7 R/A A 11/29/94 RM

93.1 R/A' A 11/29/94 RM

NA . Not Approved
A·Approved

•• Sand Cone Method
• Rock/Moisture Corrected Value



___ --IiIII---
TRENai SLURRY lEST LOO

.. - -'\. -'-----
PROJECT: Wins low Levee Repair Project
LOCATION: Winslow, Arizona

CX»ITRACTOR: pi erson Construct ion

PfnJECT NO: 940959TS DAlE: 11/17/94
Q.IENT: cella Barr Associates
SUPPLIER: Material Processed on Site

Weather: Clear Ambient Tenp. 62 ..:..E

TIME SLURRY MARSH MUD MUD
OF TEST LOCAT ION TEMP - F FUNNEL WEIGIT WEIGIT

TEST Viscosity Density Density
TEQi 1.0. (0.1 lb/gal) (0.5 lb/ft3)

9:33 an Slurry Trench/ Top of Trench 52 39.5 - 65.5
RM Sta. 210 + 80

9:35 an Slurry Trench/-15.0 T.O.T 50 44 - 70.0
RM sta. 210 + 80

11:00 an Slurry Trench/ Top of Trench 54 42 - 68.0
RM sta. 210 + 80

2:05 pn Slurry Trench/ Top of Trench 58 42.5 - 68.5
RM Sta. 212 + 00

REMARKS: Backfill Slumps: (1) 9:30 am Sta. 209 + 00

(2) 2:00 pn Sta. 210 + 00

(3) 4:50 pn sta. 210 + 40

4.5 inches

4.0 inches

4.25 inches



----_ .. ---
TREI01 SlLm¥ TEST LOO

...__ .. _---- - -
cella Barr Associates

Material Processed on Site

~

PRO..ECT: Winslow Levee Repak Project
LOCATION: Winslow, Ar;zona
(X)fIffRACTOR: Pierson Construction

Weather: Part1y cloudy/windy

PRO..ECT NO:

a.. IENT:

SUPPLIER:

Ambient Temp. 35-55

940959TS DATE: 11/18/94

TIME SLURRY MARSH MUD MUD
OF TEST LOCAT ION TEJIIP - F FUNNEL WE IGIT WEIGIT

TEST Viscosity Density Density
TEOi 1.0. (0.1 lb/gal) (0.5 lb/ft3)

9:35 an Slurry Trench/ Top of Trench 46 40 - 74.5
RM Sta. 212 + 50

9:35 an Slurry Trench/-15.0 T.O.T 42 44 - 82.0
RM sta. 212 + 50

10:00 am Slurry BackfH 1 44 - - 108.0
RM sta. 211 + 80

REMARKS: Backfill Slumps: (1) 9:30 an Sta. 210 + 70

(2) 2:00 pm sta. 211 + 50

3.5 inches

4.5 inches



PROJECT: Winslow Levee Repair ProjectpROJECT NO.: 940959TS DATE:_1_1_/_5_/_9_4 _

LOCATION: Winslow, Arizona
CLIENT: Cella Barr Associates LAB. SAMPLE No.:_--=9~5::....9::....--=::.0~0-=1-------
BORING NO.: FIELD SAMPLE NO.: - SAMPLE DEPTH:, SAMPLE ELEV. (TIP): _
SOIL DESCRIPTION: Brownish grey c1avev sand
METHOD OF COMPACTION: ASTM D698-A
TESTED BY: JM DATE: 11/3/94 CHECKED By:_..::::J-=B~__ DATE :__--=-1=..1:..../.;;....5:..../9.;;....4...:..-_

I

-f-

125

u..
u
Il. IiO...:

>-
I- ~'
en 120 -' -+Z r-
lAJ
0

>-
0::
0

115

MOISTURE- DENSITY

MAXIMUM DRY DENSITY__1_2_3_.4 PCF

Specific Gravity: 2.608
-,---=-,-=-,:;;",;;",,---

1412

MOl STURE CONT E,~T_---",l....;;:O...:•....;;:l,--__%

RELATIONS

(PER CENT)

I I

OPTIMUM

10

CONTENT

8

~ ,

MOISTURE

6
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PROJECT: Winslow Levee Repair Pro jec tpROJECT No.:940959TS DATE: 11/5/94
LOCATION: Winslow, Arizona
CLIENT: Cella Barr Associates LAB. SAMPLE No.:__....;9;:...5;:...9;:...---"'-0-=..0=2 _
BORI NG NO.: FIELD SAMPLE NO.: - SAMP LE DEPTH: SAMPLE ELEV. (TIP): -
SOIL DESCRIPTION: Brown clayey sand wi th a trace of gravel
METHOD OF COMPACTION: ASTM D698-A
TESTED BY: JM DATE: 11/3/94 CHECKED By:_-=J-=B:.....-__ DATE:__..=1..=1.:..,/-=-5.:..,/-=-9-,,4__

t-++-+-+-+-+-+--+--,H-I-+-r+-+-+-+-+-t-:;Jo""F-t-HH-I-+-+-+-+-+-+-+-+-+-' ..J-+-+-+-+-HH-t-+--Pld-+-+-+-+-+'. t-++-+-+-+-I

t-++-+-++-+-+--+-+--+-+-+-+-+-+-+-+-+-+-+-IH-H-I-+-+-::.Io"'f-+-+-+++++·t-+t+-t-+-f~-H-H-HH-H-H-+-+-H

1816

MOISTURE CONTE~T__1_5_._6 %

RELATIONS

OPTIMUM

14

CONTENT (PER CENT)

12

MOISTURE

MOISTURE- DENSITY

10

t-++-+-+-+-+-+-+-+H-I-+-+-+-+-+-+-+-+-+-+-+--f--j__I-+-+-+-+-+-+-+-++-H- +-+-+-+-+-+-+-I''It--+-+-+-+-+H-I-+-+-+-+-+-+-I
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MAXIMUM DRY DENSITy__1_1_3_._l PCF

2.210Specific Gravity:
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MECHANICAL ANALYSIS:

SPEEOIE
AND ASSOCIATES
GEOTECHNICAL/MATERIALS/SITE ENGINEERS
11029 N. 241h AVE., SUITE 805. PHOENIX, ARIZONA 85029

.i.il!!.!!!!lii:l~i!!!!!!!:!.!!i.!! ii!!.!.i.!~~I~I~~.!.iili:!:! !li:!'.!I~'~I!i!iiil! .!!i:!.:.i~~~~I~~~':!I!I!I'
3 INCH 100 100

REPORT OF LABORATORY TESTS

PROJECT: Winslow Levee Repair Project PROJECT NO. 940959TS DATE: 11/19/94
LOCATION: Winslow, Arizona
CLIENT: Cella Barr Associates LAB SAMPLE NO.: 959-003
BORING NO.: FIELD SAMPLE NO.: SAMPLE DEPTH:
MATERIAL DESCRIPTION: Greenish clayey sand with a trace of gravel
SAMPLED BY: client DATE: 11/1/94 TESTED BY: JB DATE: 11/2/94
REMARKS: Proposed backfill material for slurry backfill
SAMPLE LOCATION: O'Haco Pit

10-tOO

35-65

90-100

20.0-50.0

INCH 100

3/4 INCH 98

1/2 INCH 98

3/8 INCH 98

1/4 INCH 98

NO. 4 98

NO. 8 98

NO. to 98

NO. 16 91

NO. 30 90

NO. 40 18*

NO. 50 58

NO. tOO 36

NO. 200 23.9

LIQUID LlIIIT: 50
PLASTIC lIftlT: 23
PlASTICITY IIDEX: 27
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I
I
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I
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MECHANICAL ANALYSIS:

1 INCH tOO

SPEECIE
AND ASSOCIATES
GEOTECHNICAL/ MATERIALS/SITE ENGINEERS
11029 N. 24th AVE., SUITE 805. PHOENIX, ARIZONA 85029

.1!:!I:I!I:!!I:~l:!:II!!I!:!I!!illll!I!IIII!~~II~~II!!lill!!1 !1:1!!II~I!f~I!I!I!i!i! ·!III!I!!I~~~~~~~II:I!III!:
3 INCH toO 100

70- tOO

35-65

20.0-50.0

91 90-tOO

81

59

30

95

96

94

94

92

96

96

11*

22.9

REPORT OF LABORATORY TESTS

PR~ECT: Winslow Levee Repair Project PROJECT NO. 940959TS DATE: 11/20/94
LOCATION: Winslow, Arizona
CLIENT: Cella Barr Associates LAB SAMPLE NO.: 959-004
BORING NO.: FIELD SAMPLE NO.: SAMPLE DEPTH:
MATERIAL DESCRIPTION: Greenish clayey sand with a trace of gravel
SAMPLED BY: RM DATE: 11/17/94 TESTED BY: JM DATE: 11/17/94
REMARKS:
SAMPLE LOCATION: Stockpile on site/west of trench

3/4 INCH

1/2 INCH

3/8 INCH

1/4 INCH

NO. 4

NO. 8

NO. 10

NO. 16

NO. 30

NO. 40

NO. 50

NO. 100

NO. 200

L1QU I0 1II11T:
PLASTIC lINIT:
PLASTICITY INDEX:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



PROJECT: Winslow Levee Repair Pro ject PROJECT NO.: 94095 9TS DATE: 11/20/94
LOCATION: Winslow, Arizona
CLIENT: Cella Barr Associates LAB. SAMPLE NO.: 959-005
BOR IN G NO.: FI ELD SAMPLE NO. : - SAMP LE DEPTH: SAMPLE ELEV. (TIP): -
SOIL DESCRIPTION: 2% Dry Wt. Bentoni te and Greenish clayey sand (Blended)
METHOD OF COMPACTION: ASTM D698-A
TESTED BY: JB DATE: 11/17/94 CHECKED BY: JB DATE: 11/18/94

110

I t t

LL.
0
Q. i ,

>-
I- ~:
(/) 105 t

-+Z
W

, t
t--

0

>-
0:: -0

I

100
I

t
,

2220

OPTI MUM MOISTURE CONTE,~T 1_8_._1__%

1816

MOISTURE CONTENT (PER CENT)

MOISTURE- DENSITY RELATIONS

14

, t '

SPEECIE
AND ASSOCIATES
GEOTECHNICAL AND SITE ENGINEERS

MAXIMUM DRY DENSITy__1_O_4_._6 PCF

I
I
I
I
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I
I
1"'"--------------,-----1

60.22-T!M
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APPENDIX E
CUTOFF WALL



I
I CONTRACTOR: PIelson ConsInIction Corp

222 South 52nd SIre«, SUilIt 1
Tempe, Arizona 85281

JOSEPH s. LEWlS.]R
19 c.u.. M.ate V_D.
T_.1IJISS284
(602) 8z0.99.46

I
I

PROJECT:

Cella 8aIr"-
4911 East IWa_V
Tucson. Arizona 85711

WInCaw~ Repair PIojeGt
Winslow, An-.

I
I
I
I
I
I
I

IDate Illme SlatIon ~'Oeplltd I:=-'~ ~Point ~renc:Il
+211reM +40_ ,~'eet +aureM i+1w_ LaadsDel

11114 39
11115 4

11115 11:00 AM 2DIlllll PlaItonn 18.30 0
I 11:00AM

I
PIaltClllll 18.30 388 :I

11:WAM 11UIl! ;51: 1
11:WAM PIaIlClllII 18.80 372 14 I

1 11:00AM PIalIDrm I 18.80 372 18.8
I 11:OOAM P1lIIIalTII I 11 418 0

11115 lll>:3O PM 20920 PIaIlClllII I 20. 418 4
1111111 0ll:00 AM' 2Il94O

~
, 7.U• 412 102

1IT.WAMI • 2Il.lIII 41Z 14
I 11:00AM PIaIlClllII I 20.20 .co4 181
1 12:30 PM PIaIlClllII 20.20 .co4
I 01:30PM 21020 PIaIlClllII 20.00 .4lllI 211
1 02:30PM 21040 IPIalIDrm 20.00 400

111161 03:30 PM 21080 IPIlIIIClllII 20.00 400 0 I
11n, llIl:;SUAM =1Ill 4lIlI II

10:30 AM 1 21100 PIaIlClllII 19.00 380 8andstDnet:llllllllll 12
1 11:15AM 21120 1t'1ll1IlImI 19.00 380

SlInds1llne _
15

1 111:30 PM 1 21140 PIaIlClllII 211.00

i1:1PM
I

~180 PIaltClllII 19.00 SandslIlne !lGIIDm 19
, PM 21180 PIaIlClllII 20.00 20

w:: ZUlli
04:00 21220 IPIaIlClllII Zl.OO 420

11 04:45 21240 PIalIorm 20.00 400
111181 09:30 21280 PIalIorm 20.00 400

10'.30 21280 PIdalm 2O.w 400
111111 11:15 AM I 21300 PIalIorm 20.00 400

I

0lIII sa Ft IlIl2II 0lIII V"rao- 'Qr4

ICubic YlInI Neat 1471

fl ,)
I ".'

~l ,"l .. ).-l""'''' Jt-J...>.I~ r

Mixer IlDCIr 15 fllOt
R~ I 4Osecl'llin 64.91'llin 17II.1I1'llin UInc:Ms

I
1 /1:1

"~"i
44 1I:l.:I

2 11/15 42
3 11/15 02:45PM I 37 88.5 101 15.4
4 1111:1 1IZ55 PM 1M ;su

I
1 11nll lIII:4:l AM I 4lI

11/18 09:w AM 1209+00 42 II!i 1112 3.2!i 19.8
3 09:10 AM 1209+00 43 68.5

4 02:30 PM i210+00 42

5 02:40 AM 1210+00 43 88
I

1 11117 10:45 AM i21Ot«l 39.5 85.5 101 4.5 14

2 11117 10:50 AM 1210t«l 48 70
3 11117 11:30 AM 1 40 85.5

4 111171 03:00 PM 1211+80 42 68

6 111171 03:06 PM 1211+80 43 70.2

I I I
1 11118 09:45 AM 1212+50 40 39.5 108 12

2 111181 09:50 AM 1212+50 48 80 4

I
I illaI Bentll tilIt 111

I
I

I
I

I

BeIT'ONJ'T5 AND SlURRYTRelCHTEST RESULTS

I r=- I~ F 1~5 15 15 E 15fY IE IE: I

I
I
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JOB NO.: 10688 c,-oz.

\ SHEET NO.: ,CHECKED BY:

'.

DESIGN NOTES AND COMPUTATIONS

SUBJECT: \H)t4St.Q W LE"e~ REPAI R PR~.rrEc. r
i

lfJ-C7 ...

PREPARED BY:
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Engineering & E'7vironmental Services

Respectfully sUbrr)itted,
i
i

AGRA Earth & Environmental

J9:::!!.p~lf!fr
Laboratory Manager

I
skn/J4-94 !

,
r

As you requested, we have completed one hydraulic conductivity test for the
referenced projec~. The bentonite slurry material was sampled by Mr. Bob Mums on
November 17, 19~4 and was delivered to our Phoenix laboratory on November 30,
1994 by Ms. Jan IBabcock.

I
I

The material was Idelivered in a 5-gallon plastic bucket. It had undergone apparent
drying shrinkage ~ut cracks appeared on the surface only. A Shelby tube was pushed
into the material ~o retrieve a sample for testing. The sample was then tested in
accordance with ASTM 05084.

i
We have no way of knowing if this sampling method simulates the condition of the
bentonite slurry b~ckfill at various depths in the constructed trench. The results should
be used for inforrrtation only.

I
I

i

Should you have ~ny questions, please do not hesitate to contact us.
i

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix, Arizona 85009-1502
Tel (602) 272-6848
Fax (602) 272-7239

~.:C::-'\

,

WINSLOWI LEVEE REPAIR 940959TS
BENTONIT~SLURRY BACKFILL

I,

9 December 1994
AGRA Job No. L1(94-3222
Report No.6 i

Speedie & Associ~tes Geotechnical
and Site Engine~rs

11029 North 24t~ Avenue
Suite 805 I
Phoenix, Arizona ~5029

Attention: Ms. JJn Babcock
i

RE:

I

OAGRAI
Earth & Environmental

I
I
I
I
I
I
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OAGRA
Earth &Environmental

AGRA Earth & Environmental

I
HYD~ULIC CONDUCTIVITY TEST (ASTM 5084-90)

F~ING HEAD. RISING TAn.
I

PROJECT: WINSLOW LEVEIE REPAIR (940959TS)

SAMPLE: 959-006

LT94-3222

6

8

11-17-94

K

ft/yr

3.8E-07 em/sec

108.7 pcf

83.3 pcf

24455 cc

36.9%

30.4%

61.0 psi

to 24

4.84E-01

4.37E-01

357E-01

3.04E-01

JOB NO.

w.O. NO.

LAB NO.

SAMPLE DATE

26

2.93E-07

4.22E-07

4.68E-07

3.45E-07

K

em/sec

59

81

156

123

TIME INTERVAIr
sec

AVERAGE PElUtfEABll..ITY

WET DENSITY

DRYDENSITY I

VOLUME I
I

INlTALMO~
I

MOISTURE @ S.~TURATION

MAGNITUDE O~TOTAL BACK PRESSURE

RANGE OF HYDjRAULIC GRADIENT USED

I'·

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX F
SURFACE
CONTRACTING
PAY REQUESTS



, Pebruary 9, 1995

5,008.00
Z-t,1('o.t:IO

-27,160.le

B,Se0 .. 10

$ ,.., IS8 •'46='
io~01B.4~

-380,866.18

-----------

...--_.......-......-

• A-01Q218

5,000.00

40,000.0e

8, 500.0GS

UN:t~ PBLeR TOTl\L.

22,000.00 22,000.10

22.48 387,684.64

SUB'rO'rAL

LBSS RllTBN'lI:ON 10ts

LEBS PRBVIOUS BSTIMATB,

mTJ\L DUB

IuyoIcm

License

I I
I I I

I I
I I SURFACB CON'mAC'XING INC.

I I P.o. BOX 3704
I I I GLBNDALB, AB:tZONA 85313-

I I
I I I (602) 435-9187

6D2-93'3-87ae

IABM NO. gESCBIPAIOH. gUANT:tTY

1. MQb1112Btlon 1 La

2. lUprap 17,307.35 CY

3. 'rraff1c Control 1 LS

4. Boad Repair '.694 LS

5. 'resting 1 LB

Navajo county
Plooc1 control Division
P.O. Box 668
Holbrook, Ar120na 86025

Attn. Mr. Ken Rube

Ref. WinslOW Levee Blprap Supply
Bib No. 8-94-07-261

82/18/1995 11:19

I
I
I
I
I
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i

151,947.36

-15,094.74

8135,852.62

----_....- .......

------------

UNX'!' PlUCI 1QTAL

22,8,'.08 22,......

22.48 124,897.36

5,"0.08 1.500•••

4.,...... -e-
8,5•••ee 2,55••••

License NO.,A-'7caZ18
..........

SURFACE & J/>!H CONTAC

SUBTOTAL

LBSB RllTlDr.noN 1.'

TOTAL DUB

INVOICB

I I
I I I

I I
I I Stml"ACB CQNDACTtNG INC.

I I P.O. BOX 378.
I I I GLBNDALII, ARIZONA 85311

I I
I I I (682) 435-9181

662-93'=-0700

%TIM NO. DBSCRXmON QU1!N'.rXft

1. Mob111alt1.on 1 La

2. Biprap 5575.78 ex

3. Traffic Control 0.38 LS

4. Boad Repair -1- LS

5. Testing- 0.3e LS

Nava:lo County
Flood Control Division
P.O. Box 668
Holbrook, Arizona 86025

Attn I Mr. Ken Kube

Ref a W1nslow Levee 81prap SUpply
Bib No. B-94-87-261

.~ll '394 11: 82

I
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I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I



License No. A-070218

lTD NO. DJ:SCBIPTION QUANTITY UNIT PRICB TOTAL

1. Mob111zat1on 1 LS 22,001.80 22,000.0.

2. R1prap 12,074.04 CY 22.41 270,459.58

3. Traffic Control e.1. LS S,00e.00 3,500.0.

4. Road Bepatr -0- LS 40,10et.00 -0-

5. Testing 1.78 LS 8.500.1. 5,950.0'----_.....- ......

November 30 t 1994

381,908.58

-30,190.86

-135,852.$2

8135,865.10
....----_......._~

SUB"rOTAL

LlISS RBT2N"rI:ON 10'

LIISS PRSVIOUS BS7D1ATB

TarAt. DOlI

I I
I I I

I I
I I SUBPACB CONTBACTING INC.

I P.O. BOX 3794
/ I GLBNDALE, ARIZONA 85311

. I
I I I (682) 435-9191

INVOICI

Navajo county
Plood Control Division
P.O. Box 668
Holbrook, A~12ona 86025

attn. Mr. Ken !tube

Ref. W1nslow Levee Riprap supply
Bib No. 8-94-07-261

I
I
I
I
I
I
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I
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License No. 1-110218

I I
I I I

I I
I I S-u-sFACm cmrr-~~ING me.

I I P.O. sox 3704
I I I ~;oAL:, &RI:et~A 85311

I I
I I I t602} 435-9187

5,'00.10

-e
8.500•••

423,184.&4
qZ ,~18 .4G:.

-Z11,111,12

----_...-----'

----_..-_.......-

5,"1'.11

40,8'0.811

8,500••8

December 14, 1994

mItT Palel MAL
22,108.e. 22,810 ••G

22.40 381,684.64

SUB'.rOTAL

LBSS lUftBNTION 1."

LESS PBRVIOUS BS7IMA"fE

TOTAL DUB

ITmM HO. DEPIPrION OUANT:ITY

1. Mob1.11:at1on 1 LS

2. Biprap 1'7,391.35 CY

3. "rr~flc Control 1 LS

4. Road Repair -1- La

5. -rest1nQ 1 LS

INVOICB

Navsj"o Caun1:y .
.laoes Contral Division
P.O. "Box 668
HOJJ:)roak, arizona 86125

Attn. I4r. Ken KUbe

Ref I WinsloW J,eVee Riprap Supply
Bib No. 8-94-11-%61

.994 15:29 602-939-0188

J

I
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APPENDIX G
PIERSON
CONSTRUCTION PAY
REQUESTS



.00

754,950.00
.00

754,950.00
601,928.00

Distribution to:
OWNER
ARCHITECT
CONTRACTOR

PAGE ONE OF 2 PAGES

APPLICATION NO: 1
PERIOD ENDING : 11/27/94

ARCHITECT'S
PROJECT NO: 1.06889-01- 0 :t2.1

I AP~ND CERTIFICATE FOR PAYflOO

I
TO: NAVAJO COUNTY FLOOD CONT DIST PROJECT: WIHSLOV lEVEE REPAIR PROJECT

P.O. BOX 6G8/SOUTH HIGHWAY 77 (SEC 17, 18, T19H, R16E G&SRJU
HOLBROOK, AI. 85025 . ,: NAVAJO COUNTY FLOOD CONTROl.
ATTEN: JERRY VODD NAVAJO COUNTY, Al.

I FRO.h PIERSON CONSTRUCTION CORP. VIA: CELLA BARR ASSOCIATES
222 S. S2ND STREET 4911 EAST BROADWAY BOUlEVARDI TEJtPE, AI. 85281 :. TUCSON, AI. 85711

- CONTRACT FOR: lABOR, IfATERIALS, EmJIP~ FOR CONST LEVEE REPAIR CONTRACT DATE: 11101194

I CONTRACTOR'S APPLICATION FOR PAYftEHT Application is lade fOT paylm, as shown belol, in c:onnec:tion lith the
c:ontract. Continuation Sheet, AlA Doc:unnt 6703, is attac:hed.

ICHAHG£ ORDER SUJUlARY I

I"I I 1. ORIGINAL CONTRACT SWI ••••••••••••••••••••••••••••••• •
IChange OrdIT'S appT'OVed I ADDITIONS I DEDUCTIONS I 2. NET CHANGE BY CHANGE ORDERS ••••••••••••••••••••••••• $
lin previous aonths by I I I 3. CONTRACT SUft TO DATE (Line 1+2) ••••••••••••••••••••• $

I
,OwneT Total I I I 4. TOTAL COItPLETED & STORED TO DATE •••••••••••••••••••• $
, . I (Coluln 6 on 6703)
I AppTOved This "onth 1 .5. RETAINAGE
I ·f.' a. 10.00 %of Colpleted WOTk

I_-I' HUlbeT Date (ColUln D+E on 6703)
_ b. 10.00 %of Stored "ateTial
I .(ColUln F on 6703)

III Total Retainage (Line Sa + 5b OT
Total in Colan '1' of 6703) •••••••••••••••••••••• $ 60,192.80

I ~ &. TOTAL EAAHED LESS RETAlNAGE $ 541,735.20

II' CLine 4 less Line 5 total)
7. LESS PREVIOUS CERTIFICATES FOR PAYItENT $

-I Totals CLine 6 fTOI pTioT CeTtificate)
I 8. CURRENT PAYKENT DUE ••••••••••••••••••••••••••••••••• $ 541,735.20
IHetc:hange by Change Orden 9. BALANCE TO FINISH, PLUS RETAIHAGE $ 213,214.80

The undlT'Signed c:ontractoT mtifies that to the best
"f the c:ontT'actol" s knowledge, infOT'lition and belief
.e writ awend by this Application fOT' Payont has

been CCl8pleted in ac:c:01'danc:e lith the c:ontT'ac:t

Eoeuaents, that all aaaunts have been paid by the
tT'aetOT' fOT' IOT'k fOT' whieh previous Certificates

OT Payunt were issued and payonts 1'ec:tived fT'DI
the 0In1eT', .nd that CUT'T'ent payont SlllllRl herein islow due.

CONTRACTOR:

ly~1 Dlte: 1t..~8-ff

State of:~ County of: '-f?~

Subscribed and sworn to before II this ~~day of ~. 1'1'i4

Hotary PUb1iC:~ G?~
"Y cOllission expires: /1 ...~ '1- f /"

_
RCHlTECT'S CERTIFICATE FOR PAYI£HT
n al:l:OT'danee wi th the c:ontT'act docuents, based on
n-site obse1'vations and the data l:Olprising the

above applieation, the irnlPilt cenifif!.,5 to the
,tnel' that to the best of the a1';~'!!l~"s knolledge,

fOl'lition and belief the 1IOT'k has pTOgTessed as
indicated, the quality of the woT'k is in ac:coTdanc:e

I-.th the c:ont1'act dOCUllnts, and the contractoT is
titled to paylent of the AIIOUNT CERTIFIED.

I

A"DUKT CERTIfIED ••••••••••••••••••••••••••••••••• $ ~lJ~;3~,~LJ
eNC'1INEc~

-ARElIIfEP.T:W~ !Z .&-'J-
By: CEl-LA BA~2. A~AT€S Date: ~\1 'Z9119~4
This Certificate is not negotiable. The AftOUNT CERTIFIED is payable
only to the c:ontT'actoT nailed herein. Issuanc:e, payaent and
acceptance of pay.ent are Nithout prejudice to any Tights of the
ONner or contractor undeT this c:ontract.



I
I
I
I
I
I
I'
I
II

I
I
I
I
I
I
I
I
I
I

.Tab Hu'l~l'f-9420 WINSLOW LEVEE REPAIR PROJECT Application No.: 1 Pel'iod FlU: 11101194 Page Nuabel' 2.
Pl'Ojer:t • : 106889-01-0221 Invoice Nuabel' : 487 Tbru: 11127/94

--IIDRK COIlPLETED-- COIlPLETED
ITEJt SCHEDULED PR£VIDUS nus STORED AND STORED BAlANCE

NmlBER DESCRIpnOH OF IIORK VAlUE APPUCAnOH PERIOD MTERIALS TO DATE ~ TO FINISH RETAIHAGE

1 ItOBILIZAnOH LS 85000.00 .00 8SOOO.00 .00 85000.00 100 .00 8500.00
2 CLEAR & &RUB LS 15400.00 .00 15400.00 .00 15400.00 100 .00 1540.00
3 ENGINEERED FIlL 17000CY 11.50 25500.00 .00 12750.00 .00 12750.00 50 12750.00 1275.00
4 EXCAVAnOH 22000CY I 4.15 91300.00 .00 91300;00 .00 91300.00 100 .00 9130.00
5 CUT OFF lIALL 3300CY 8 68.00 224400.00 .00 224876.00 .00 22487&.00 100 47&.00- 22481.60
6 PlACE RIP RAP 18000CY I 12.00 216000.00 .00 121200.00 .00 121200.00 59 aaaoo.oo 12120.00
1 REIVREPL ASPH lULL 1200CT 13. 15&00.00 .00 7800;00 .•00 7800.00 50 7800.00 780.00
aPROVlPLCE F1l FAB 28000SY 1.45 40600.00 .00 21202.00 .00 21202.00 67 13398.00 2120.20
9 TRAFFIC COHTROL LS 13000.00 .00 &50.00 .00 &50.00 5 12350.00 65.00

10 ROAD REPAIR LS 12000.00 .00 .00 .00 .00 0 12000.00 .00
11 TEIIP FENCE PLCEIREJt &500SF 1.5 97C'"o.00 .00 9750.00 .00 9750.00 100 .... .00 975.00
12 RElVREIHSTAL FENCE 3200lf' 2.00 6400.00 .00 .00 .00 .00 0 MOO.00 .00

Total 754950.00 .00 601928.00 .00 601928.00 80 1S3022.oo 60192.80

.T a b Totals 754950.00 .00 601928.00 .00 601928.00 80 153022.00 60192.80

.'. -.



~HTRACT FOR: UlBOR, nATERIlllS, EGUIPlfEHT FOR CONST LEVEE R~A 1R

781~491l.00

11.195.21
~1 '88.'10 3:
~1"'l&8,'lo3.;

.00
~"'I8~3.Z

S41~735.20

a! g5!:011."f~\c.8.0

.00

Distl'ibution to:
0IlHER
ARCHITECT
CIlHTRACTGR

PAG£ ONE OF 2 ~IAGES

---------

APPLICATION NO: 2
PERIOD ENDING: 12127/94

AR~ITECT'S

PROJECT NO: 106889-01-

CONTRACT DATE: 11/0:/'14

AI'IllUNT CERTIFIED $ Z"'"T, 1'8. 0 1

,\. .
State of:~ County of:~

Subscribed and SWOl'n to befare Ie this ~7~ay:.of .~"14'f~

Hotal'Y PUb1iC~Q.~ .' :'

~y cOillilission iHoires: /,-,2. f - f"

ENGINE'S.
.flr:c!l:;r;:'f~ R~

By: CEl.LA '&\R~ ftf#!¥?c. Date: 1-""~~
This Cel'tificate is not negotiable. The AftOUHT CERTIFIED is parable
Dilly to the contractor naJlled hel'ein. Issuance~ parent and
acceptance of Day~ent are without prejudice to any riqbts of the
owner or contractor under this contl'act.

9. BALANCE TO FINISH, PlUS RETAIMAGE ••••••••••••••••••• $

Ap~lication is made for ~ar-ent! as shown below, in connection with the
co~t!~ct. CQntinuatic~ Shc~t! AlA Document 6703, is attache~.

8. CURRENT PAYriHT DUE ••••••••••••••••••••••••••••••••• S

1. nRI6I~AL CONTRAC7 SUM ••••••••••••••••••••••••••••••••
2. I~ CH~~GE BY CHANGE ORDERS ••••••••••••••••••••••••• $

~. CONTRACT SUM TO DATE (tine 1+2) ••••••••••••••••••••• f
4. TCTAl COMPLETED &STORED TO DAiE •••••••••••••••••••• $

CCclumn 6 on 67C31
S. REillINAGE

a. 10.0tl %of COMp] et.ed WoTK
(ColWIn D+E on G7(3)

b. 10.00 %of Stol'ed nate?ial
(Coluan F on G7031

Total Retailla~e CLine Sa + 5b 01'
Total in Coluan r of 6703) •••••••••••••••••••••• $

6. TOTAL EARNED LESS RETIlINAGE ••••••••••••••••••••••••• $

(Line 4 less Line S total)
7. lESS PREVIOUS CERTIFICATES FOR PAYftEHT •••••••••••••• $

(line 6 trOll priol' tel'tificate)

VIA: CEll.A BARR ASSOCIATES
4911 EAST' BROADWAY BOULEVARlI
TUCS!J:~! AZ. 8571t

PROJECT: UIHStIlU lEVEE REPAIR PROJECT
(SEC'17, 1S! T19H! R16E G&SRfI)
NAVA10 COUNTY flOOD COMiROl
NAVAJO COUNTY! IlZ.

I
I
I
I

2~979.09 I
8,216.12 I

I

Total I

I
-----------------1

ADDITIONS I DEDUCTIONS

NAVAJO COUNTY FLOOD CONT DIST
P.O. BOX 668/SOUTH HIGHWAY n
HOl-BROOK, AZ. 85025
ATTEH: JERRY WOOD

,[ ,

:Chill!! Ordei's app1'oved I
Iin previous ll10nths by I

:CHANGE ORDER surtrlARY

~l<Or.: PIERSQlI/ CONSTRUCTION CORP.
222 SOUTH 52HD STREET
TEl1P£, AI. 85281

APPLICATION AND CERTIFICATE FOR PAYMENT

TO:

I
I

-------1
I
I
1
I
I
I
I
I
I

1----.,;-------------1
I Totals 11,195.21 I I
I I

:aHTRACTllR'S A~I~'lICATIOH FOR PAYI'IENT

The lllldersigned c:ontractol' certifies that to the best
of tbe c:cmt1'actol"S knowledge, infaraation and belief
the \tOn COYe1'ed by this Application fol' Payaent bas
been COIIpleted in accardallCe with the contl'act
docuunts, that all iIIOUnts have been paid by the
connactar far If01'k far which p1'eViDUS tertificates
fOl' Payaent tte1'e issued and payents "'eI:eived fToa
the enmeT, and that cu1'1'ent pi}'lllent shown heNin is
now due.

lownel'
1------------
I Appl'OYed This ~nth

1-------
I Muabe1' Date
1---------
I EXTRA1 12127/94
I EXTRA! 12/27/94
I
I

CUHTRACTOR:

I~ Date: /z",z7-7f
~I(
isRalI1{eT'S CERTIFICATE FOR PAYIfEHT

I In accordance with the contl'act dOCllllents, based on
.. - on-site obsel'vations and the data coapl'isinu the

- above a!JlIlication, the mB?C:t ~1'tifies to the

I
0lIIne1' tIIat to the best of the f:\'=:t's knowledge,

. infc1'tlation and belief the woTk has !Il'Og1'tssed as
indicated, the quality of the wol'k is in accordance
.ith the contl'act docuaents, and the contl'actol' isI entitled to payaent of the AI'IOUHT CERTIFIED.

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I-,-



-------------------..
Job NlINb!!tt 1420 WINSLOW I.EVEE REPAIR r'r<OJECT Application No. t 2 ~'eTiod From: 11/20/94 Paue Number 2
Project N : )06889-01-0221 Invoice Humber: 491 Th-ru: 12/27/94 •
-----------------------------------------~------------"-------------------------------------------------------~--------------------

ITEM
HUMBER DESCRIPTION OF WORK

----WORK COMPLETED---- COMPLETED
SCHEDULED PREVIOUS THIS STORED AND STORED BALANCE

VALUE APPLICATION PERIOD MATERIALS' TO DATE. % ,TO FINISH RETAINAGE
______________________~---------------------------------- M ~~

1 MOBILIZATION LS
2 CLEAR &GRUB LS
3 ENGINEERED FILL 17000CY @1.50
4 EXCAVATION 22000CY @4.15
5 CUT OFF WALL 31!1~~@ 68.00
6 PLACE RIP RAP ~CY @12.00
7 REM/REPL ASPH MILL.1200CY 13.

",,:1000

8 PROV/PLCE FIl FAB~SY 1.45
9 TRAFFIC CONTROL LS

10 ROAD REPAIR LS
11 TEMP FENCE PLCE/REM 6500SF 1.5
12 REM/REINSTnI. FENCE J200LF 2.00

EXTRAl GRID "9-1000
L<J11111! lil.tlllCll r UI'UlIil.

lotal

85000.00
15400.00
25500.00
91300.00

g~ t8.,OO

'1300.00
.00

9750.00
6400.00
2979.09

~

85000.00 
15400.00
12750.00
91300.00

224876.00
127200.00

7800.00
27202.00

650.00
'.00

9750.00
.00
.00
.00

601928.00

.00

.00
12750.00

.00

1lmJ
•650.00

.00

.00
6400.00
2979.09

~
thU!

'1 , ,

•

.00 85000.00

.00 .15400.00

.00 25500.00

.00 91300.00

.00 265~48.00
! .'1Ht2, 2.0.00 ~O

.00 1!\~no.00
&i~no:!'~E.00 ~

.00 1300.00

.00 '.00

.00 9150.00

.00 6400.00

.00 P.979.09

.00 1~~~~',!~

.00 ~

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

, .00
.00
.00
.00
.00

, .00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Job Tot a 1 5
't8"03 ,2.1 161' 'f75'. 2./
~ to1928.00 ~

'188~O'3. 2. ,
.00 ~ 100 .00 ,.00
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APPENDIX H
CHANGE ORDERS



106889-02-077llKADOO125.07F

(Reason for Change Order)

B. The rights of the Public are not prejudiced; and

Installation of Geogrid horizontally across the top of the vertical trench portion of the cutoff wall.

<DSR Number)

Navajo County
Dept. of Public Works
P.O. Box 668
Holbrook, Arizona 86025

LOCAL SPONSOR

91325

__ Decreased by $ Dollars

(Date Prepared) (Change Order No.)
2-16-95 2

$2.979.09

(Change Order Cost)

FEDERAL SPONSOR

Winslow, Arizona
<Location)

FEMA Disaster Field Office
Carleton Business Park I
5030 South Mill Avenue
Tempe, Arizona 85282

.....K.- Increased by $2,979.09

<Description of Work Included in Contract)

(Changes Ordered)

<Name of Project)

CONTRACTOR

Not Included

ENGINEER

CHANGE ORDER

Pierson Construction Corporation
222 South 52nd Street
Tempe, Arizona 85281

(Contract Price)

Winslow Levee Repair

Cella Barr Associates
4911 East Broadway
Tucson, Arizona 85711

A. The aforementioned change, and work affected thereby, is subject to all contract stipulations and
covenants;

c. All claims against the Public Agency which are incidental to or as a consequence of all aforementioned
change are satisfied.

SUBJECT TO CONDmONS SET FORTH BELOW, AN EQUITABLE ADJUST. IS ESTABUSHED AS
FOLLOWS:

__ Not Changed

The geogrid was needed to bridge the vertical trench portion (slurry backfill) of the cutoff wall to allow for
equipment to construct the levee slope portion of the cutoff wall.

THE FOREGOING IS IN ACCORDANCE WITH YOUR CONTRACT DATED NOV. 1, 1994 AS USTED
BELOW:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



106889-02-077lIKADOO124.07F

B. The rights of the Public are not prejudiced; and

SUBJECT TO CONDmONS SET FORTH BELOW, AN EQUITABLE ADJUST. IS ESTABUSHED AS
FOLLOWS:

THE FOREGOING IS IN ACCORDANCE WITH YOUR CONTRACT DATED NOV. 1, 1994 AS USTED
BELOW:

<DSR Number)

LOCAL SPONSOR

91325

Navajo County
Dept. of Public Works
P.O. Box 668
Holbrook, Arizona 86025

__ Decreased by $ Dollars

(Date Prepared) (Change Order No.)
2-16-95 1

$8,216.12

(Change Order Cost>

FEDERAL SPONSOR

(Location)

FEMA Disaster Field Office
Carleton Business Park I
5030 South Mill Avenue
Tempe, Arizona 85282

Winslow, Arizona

-X- Increased by $8,216.12

(Reason for Change Order)

<Description of Work Included in Contract>

Not Included

CHANGE ORDER

(Contract Price)

CONTRACTOR

Winslow Levee Repair

Protection against vandalism to equipment and the work. Another contractor's loader had several windows
broken overnight while left on the levee.

(Changes Ordered)

A. The aforementioned change, and work affected thereby, is subject to all contract stipulations and
covenants;

C. All claims against the Public Agency which are incidental to or as a consequence of all aforementioned
change are satisfied.

(Name of Project>

Pierson Construction Corporation
222 South S2nd Street
Tempe, Arizona 85281

Cella Barr Associates
4911 East Broadway
Tucson, Arizona 85711

ENGINEER

__ Not Changed

Security Guard onsite from 6:00 p.m. to 6:00 a.m. daily.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX I
PICTORIAL
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Slurry Backfill Mixing
Station 209 +00, Looking Northeast

Slurry Backfill Placement
Station 208 +00, Looking North

KAD00128.02R
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Water Supply Tanks
Station 208 +00, Looking North

Slurry Processing Mill
Station 210+ 00, Looking West

ICAO00128.02R
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Slurry Trench Excavation (note sandstone slab in bucket)
Station 209 +DO, Looking North

Slurry Trench Excavation
Station 212 + DO, Looking North

KAD00128.02R
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Filter Fabric Key-in
Station 214 +00, Looking North

Placing Riprap (note toe-down)
Station 230 +00, Looking North

KA000128.02R
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Complete Riprap
Station 225 +DO, Looking South

Complete Project
Station 206+DO, Looking North

ICAD00128.02R
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Geogrid Placement
Station 208 +00, Looking North

Geogrid Bridging
Station 210+ 00, Looking East

KADD0128.02R
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Placing Riprap
Station 21 9 + 00, Looking South

Landside Overexcavation
Station 217 + 00, Looking South

KADD0128.02R
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APPENDIX J
AS-BUILT PLANS



PERCY DEAL

JESSE THOMPSON

lAARUN GILLESPIE

PETE SHUWWAY

LARRY A. LAYTON

EDDIE KOURY

SHARON R. KEENE-WRIGHT

CHUCK WlLUAWS, P.£.

BOARD Of SUPERVISORS

REDUCED SIZE I
DO NOT SCALE i

LOCATION MAP

DISTRICT I

DISTRICT II

DISTRICT III

DISTRICT IV

DiSTRICT V

COUNTY MANAGER

CLERK or THE SOARD

COUNTY ENGINEER

NAVAJO COUNTY

#JtffL!J CElLA BARR ~~.::
CBA JOB NO. 106889-01-0221 LUll ASSOClATES ,...........,.

tuvutow::

AS-BUILT SHT. 5. CROSS SECnONS, STAnONS 202+00 TO 208+00
AS-BUILT SHT. 6. CROSS SEcnONS, STAnONS 208+50 TO 210+00
AS-BUILT SHT. 7. CROSS SEcnONS. STATIONS 210+50 TO 212+25
AS-BUILT SHT. 8. CROSS SEcnONS. STATIONS 213+00 TO 220+00
AS-BUILT SHT. 9. CROSS S£cnONS, STATIONS 222+00 TO 232+00
AS-BUILT SHT. 1O. GENERAL NOTES AND DETAILS

SITE

1. COVER SHEET
2. PLAN AND PROnLE:, STATIONS 202+00 to 214+00
3. PlAN AND PROnLE:, STATIONS 214+00 TO 226+00
4. PlAN AND PROnL.E, STATIONS 226+00 TO 232+00
5. CROSS sEencNs, STATIONS 202+00 TO 208+00
6. CROSS SEencNS, STAnONS 208+50 TO 210+00
7. CROSS SEcnONS, STATIONS 210+50 TO 212+25
8. CROSS SECTIONS, STATIONS 213+00 TO 220+00
9. CROSS SEcnONS, STATIONS 222+00 TO 232+00
10. GENERAL NOTES AND DETAILS

FEDERAL EMERGENCY MANAGEMENT AGENCY
D.S.R. NO. 91325

NAVAJO COUNTY, DEPARTMENT OF PUBLIC WORKS

WINSLOW LEVEE REPAiR
5TATION 202+00 TO STATION 232+00

SEPTEMBER 9, 1994

INDEX

ACCOUNTING roR A DETAILED HYDROLOGICAL OR
HYORAUUCAL STUDY or THE UTILE COLORADO
RIVER NEAR WINSLOW, ARIZONA.

NOTES:
AU. EASEMENTS SHOWN WERE PREPARED BY
NAVAJO COUNTY AND CBA HAS NOT VERIFIED
THEIR ACCURACY.

THESE PlANS WERE PREPARED TO COMPUNENT
EXISTING CONDmONS AND WERE NOT DESIGNED

1.
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lAND SIDE

AS-BUILT ELEVATION EXPLANATION
TYPICALCROSS-SECTloll----
(LOOKING NOIffil) (N.T.s.)

1llP OF ROAD SURFACE

o C£NJERUNE \-_.:..-_-

15. EXISTING UT1LII1ES: SUBSTANTIAl. EFFORDlAS BEEN MADE TO LOCATE THOSE
UTlUTIES WHICH MAY IMPACT 'THE IMPROVEMENT ASSOCIATED WITH THIS PROJECT.
!:IQM.YEB, IT IS THE CONTRACTOR'S SOlE RESPONSIBiUlY TO LOCATE AND
VERIFY, AND RaOCATE IF NECESSARY, AT· NO ADOmONAL COST TO THE OWNER. ANY
AND All ununES WHICH WOULD CONFlICT WITH THE IMPROVEMENTS N01ED ON THE
PlANs. ALi WORK TO BE COORDINATED WIlH THE APPROPRIATE UTIUlY COMPANY.

16. THE CONTOUR MAPPING SHOWN ON THE PlANS SERVES AS A GENERAl. REF'ERENCE ONLY.
AlL CONSTRUCTION SHALL BE TIED INTO~ f1El.D BENCHMARKS.

17. COMPACTION TESllNG OF FIlL MATERIAL WIU. BE DONE AT THE OWNER'S EXPENSE BY
A REPUTABLE GEOTECHNICAl. ENClNEER.

18. AlL WORK WlU. REMAIN WITHIN THE SHOWN CONSTRUCTION UMITS UNLESS CLEi\RANCE
IS OBTAINED FROM NAVMl COUNtY.

19. All CODES AND STANDARDS APPlICABlE TO NAVAJO COUNtY AND THE STATE OF
ARIZONA WIlL BE ADHERED TO.

20. EXISTING ASPHALT MWNGS ARE TO BE REMOVED FROM AlL ARF.AS AND STOCK PILED.
WHEN ENGINEERED FIlL IS COMPACTED, THE ASHALT MIWNG SHALL BE PlACED ON
THE LEVEE SURFACE WITH A MINIMUM 4-lNCH THICKNESs. THE LEVEE PROFIlE
SHOWN IS THE TOP OF MIWNGS.

21. THE CONTRACTOR IS SOlELY RESPONSIBILF'OR COMPLIANCE WITH THE ENVIRONMENTAL
PROTECTION AGENCIES' GUIDD.lNES REGARDING CONTROL OF POLlUTION CAUSED BY
CONSTRUCTION ACTMTlES.

22. THE CONTRACTOR IS TO TEMPORARILY FENCE lHE CONSlRUCllON LIMITS SHOWN
ON THE PlANS ON BOTH SIDES OF THE LE.VEE. NO EARTH IS TO BE D1STIJRBED
OUfSIDE OF THESE IIt.lIlS THE TEMpoRARY FENCING SHALL BE REMOVED ONCE
CONSTRUCTION IS COMPLETE.

23. ALTER fABRIC SHAlL BE MlRAFI 140 N OR APPROVED EQUJL

24. CONTRACTOR SHAll PlACE STOCKPILED RIfI-RAP ON lHE SlOPE IN SUCH A MANNER TO
KEEP THE PERCENT VOIDS TO A MINIMJ.lM•.

25. THE CUT OFF WAll SHAlL BE CONSTRUCTED USING A SWRRY MfJHOD. THE SLURRY
MIX SHAll CONTAIN foH APPROVED WYOMINC BENTONITE. THE TECHNICAL REDUIREUENTS
FOR THE SLURRY AND BACKFllL ARE usrm BEGINNING AT SECTION 201.0 OF THE SPECIAL
PROVlSlONS.

26. 1U. PERMANENT EASEMENTS AND TEMPORARY CONSTRUCTION EASEMENTS WIll BE OBTAINED
BY NAVAJO COUNtY PRIOR TO CONSTRUCTION.

"

GROlJNl) El£VATION
IANIl SIDE

GENERAL NOTES
1. OWNER/DMLOPER:

NAVAJO COUNtY f1.OOD CONTROL DISTRICT
P.O. BOX 668. SOlffit HIGHWAY 77
HOlIlROOK. ARIZONA 86025
ATTN: MR. CHUCK WIlLIAMS. P.£.
(602) 524-6161, EXT. 260, FAX (602) 524-1418

2. ENGINEER:
CD.lA BARR ASSOCIATES
4911 tAST BROADWAY BOUlEVARD
TUCSON. ARIZONA 85711
(602) 750-7474. FAX (602) 750-7470
CONTACTS: JOHN S. WISE. P.E.

WIlLIAM R. BESS. P.£.
KENT A DElPH. UT.

3. IT SHAlL BE THE SatE RESPONSlBBJ1Y OF THE OWNER(S). THEIR SUCCESSORS OR
ASSIGNS, (AND/OR THEIR CONTRACTOR. lHBR SUCCESSORS OR ASSIGNS AS
APPUCAIIl.£) TO PURSUE ANY NEG01IAllONS, OBTAIN ANY AGREEYENTS AND/OR
PERMITS, ETC., FROM ALi NECESSARY OWNERS. PRIVATE AND/OR GOVERNMENTAL
AGENCIES IN CHARGE OF PROPERnES AND/OR RIGHTS-oF-wAY ADJACENT TO (OR
NEIGHBORING) THIS PROJECT, THAT MAY BE REQUIRED TO DO ANY WORK
(CONSTRUCllON, ACCESS. MOOlflCAllONS. GRADING. DRAINAGE. STRUCTIJRES,
ROADS. ETC.) ENCROACHING OR AFFECTING - DIRECTlY OR INDIRECTlY - ON THESE
ADJACENT PROI'ERTIES AND RIGHTS-oF-wAY IN· ANY CONCEIVABLE MANNER,
REGARDl£SS OF WHEJHER OR NOT THIS WORK IS SHOWN OR DESCRIBED ON THESE
PLANS.

4. IT SHAlL BE THE RESPONSlBBJ1Y OF THE CONTRACTOR AND/OR THE SURVEYOR
PROVlOiNC THE CONSTRUCllON lAYOUT TO VERIFY THE BENCHMARK AND COMPARE 'THE
SITE CONllfl1ONS WITH THE PlANS AND NOllFY CBA OF ANY DISCREPANCIES
OBSERVED. SHOUlD ANY BENCHMARK. GRADE OR DESIGN INDICATED ON THE PlANS BE
SUSPECT, CBA SHALl BE N01lFIED OF SAID BENCHMARK. GRADE OR DESIGN PROBlEM
AT lfAST lWENlY-F"OUR HOURS BEFORE CONSTRucnON IS SCHEDULED TO BEGIN ON
THE IfFECTED ARFA. If CBA IS NOT NOTIFIED PRIOR TO START OF CONSlRucnON
OF THE AFFEC1!D ARE'A. ANY DISCREPANCIES SHAlL BE DEEMED TO BE THE
RESPONSIBIU1Y OF THE CONTRACTOR AND/OR THE SURVEYOR.

5. '!HE CONTRACTOR AGREES TO PROm:T All1DJACOO PROPERlY AND EXISTING
IMPROVEMENTS. INClUDING POSITIVE CONTROl OF tARTH SPIllAGE, CONSTRucnON
WATER AND RUNOFF WATER.

6. THE CONTRACTOR SHALl USE EXTREME CARE WHEN GRADING ADJACENT TO lHE
EXISTlNG PROPERTIES. ANY DAMAGE TO THE EXISTING PROPERTIES SHALL BE
REPAIRED BY THE CONlRACTOR TO THE SATISFACTION OF THE PROPERlY OWNER AT NO
EXPENSE TO THE ADJACENT PROPERTY OWNER(S) OR PROJECT OWNER.

7. THE STAMPED SEJ' OF' APPROVED PlANS SHAlL BE ON 1H£ JOB SITE AT ALi m.tES.

8. NO CONSTRUCllON SHALL BE STARTED UNTR. All lHE PERMITS AND APPROVAlS TO
CONSTRUCT ARE OBTAINED FROY THE RELfYANT GOVERNMENTAL AGENCIES.

9. EXISTlNG UTILITIES SHOWN ON THESE PlANs ARE APPROXIMATE LOCAllONS BASED
UPON INFORMATION GAlHERED FROY UT1UlY MAPS, ARfA IMPROVEMENT PlANS.
AVM.ABl£ RECORDS AND DATA COllECTED FROM THE FIElD AT THE TIME THESE
PlANS WERE PREPARED. IT IS THE CONTRACTOR'S RESPONSIBlUlY TO CONTACT
BlUE STAKE AND/OR lHE RESPEClIVE unulY COMPANY AND VERIFY HORIZONTAL AND
\mT1CAL LOCAllONS OF' AlL EXISTING U11UTIES lWO FULL DAYS BEF'ORE
EXCAVATION ANO IS A DEANJTE PART OF THIS CONTRACT.

10. CONTRACToR SHALL COMPLY WITH All APPUCABLE OCCUPAllONAL SAFETY AND HE:Al...TH
AOUlNlSTRAnON REGULATIONS.

11. THE CONTRACTOR SHAlL GIVE NO (2) WORKING DAYS 'NOTICE WHEN HE SHALL
REQUIRE THE SERVICES OF THE ENGINEER OR ANY OTHER PERSON PROPERLY
AUTHORIZED FOR SUCH PURPOSE FOR lAYING OUT ANY PORllON OF THE WORK. HE
SHALL PROVIDE ASSISTANCE CAllED FOR BY THE ENGINEER DR HIS ASSISTANTS UPON
ANY PART OF 1HE WORK WHENEVER SO REQUESTED.

12. lliE CONTRACTOR SHAlL PRESERVE All STAKES SEr FOR lHE UNES. lEVElS OR
U£ASUREMENTS OF' THE WORK IN THEIR PROPER PlACES UNllL AUTHORIZED TO REMOVE
THEM BY THE ENGINEERS. ANY EXPENSE INCURRED IN REPlACING ANY STAKES WHICH
THE CONTRACTOR OR HIS SUBORDINATES MAY HAVE FAIlED TO PRESERVE SHALL 8E
CHARGED TO THE CONTRACTOR.

13. IT SHAll BE THE CONTRACTOR'S RESPONSIB1UTY TO F'URNISH, HAUL AND APPLY ALL
WATER REOUIRED FOR COMPACTION AND DUST CONTROL FROM CONSTRUCTION AC1IVm'.
THE COST THEREOF IS TO BE INCLUDED IN THE UNIT CONSTRUCllON PRICE.

14, AlL REVISIONS TO PlANS foHD SPEClFlCAllONS MUST BE APPROVED BY THE OWNER.
AND THE PROJECT ENGINEER PRIOR TO CONSTRUCTION.
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Attachment 6:  
As-built drawings of the Ruby Wash Diversion 

Levee, by the US Army Corps of Engineers 
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